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"MODIFICATION TO THE THREADED-RINGS ON. VDT-1-400/180 En 
PE(S)..P..PUMPS WITH RQ(V)..P..GOVERNORS / oe 


As of FD 143 (March 81), ‘the pa 

threaded ring’ (position 34) of the control rod guide 
. has’ been changed: on.al] PE(S)..P.. pumps from =. 

mi 143 344 000-to 2 413 344. 001. wares 


The modification to. the threaded ring makes: it impos- 
sible for the spring coils to overlap and can hoes! 
cause jamming of the control rod. 


Note:. , a 


~~ ~-When_using the, new threaded Ting,.. it Ais~ imperative on 
injection pump assemblies using RQ..P.: or RQV.-P.:.. 
governors, that the spring seat: (position 95) and ‘the os 
spring (position 96) in the governor’ be; {also replaced 
by new parts... : > 


\ 


Designation” Part No., old ~ Part'No., new 


Spring seat 2 420 500 000 - 2 420 500 042 
Spring - 2424 615 015 2 424 615 023 
or spring 2 424 615 007 =. 2: 424 615 024 
or spring 1 424 615 037-2: 424-615 025 


The threaded ring, the spring seat, and the spring are 
only to be replaced as a set and not individually. .  - 
The service parts list wil] be amended accordingly. 


. 


‘ : be i : > 


Please direct aes snd comments concernitig. the 
contents to our ay d bil iaioa cae in soup 
_ country. bas, ‘ 
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: File 
PE(S)..P.:PUMPS - Hdenity = ypT-1-400/123 En 


IMPORTANT INSTRUCTIONS FOR THE ~  gviges | 


ASTRCUALION: OF BARREL-AND-VALVE ASSEMBLIES 


On P pumps with eianges aching assemblies and Flange 
assemblies, individual plunger-and-barrel assemblies can 
sometimes stick. This leads to various enaine 
malfunctions | (starting difficulties, “high engine 
revving). 
The reason for this is a pressure build-up- between the 
two lower O-rings on the assembly cylinder. 
The pressure build-up arises .when calibrating oil ‘or 
erspthis intermediate space and heats up © 


of barrel-and-valve assemblies: 
Before installing the- barrel -and-valve assembly, push 
the lower O-ring (figure, item: ey ‘onto.-the assembly 
cylinder. 


Insertion of the O-ring into the pump housing with 
insertion dévice.KDEP ae is ony ow meh 
— Rea pumps *PE(S).. 

se 
Se? s! @ that, the intermediate space between the. 
O-rings“bs npt, filled up with the oil-tallow’mixture 
(required for greasing. the 0- Sr ungs ) 


There must be no calibrating oi] or fuel in the suction 
gallery of the> pump HOUSING: 


Adjusting pre- -stroke: : ; 
The barrel-and -vaive assembly must be raised no more 


than absolute]y necessary: for the replacement of the 
prestroke adjusting shims. 


Pras 


a 


TECHNICAL BULLETIN 


Otherwise there is the danger’ that the. iipperzoseina 
(figure, item 1) cam come -out of | the hous‘fng. boring. _ 
This would allow ‘cat Ybrating of] to come between whe “two 
0- -rings. 5 
If the deseapiy is lifted too much ay mistake, pul the. 
assembly all the, way out. “. 
During subsequent installation; make sure that the Tower 
O-ring is pushed all the way onto the assembly 

cylinder. The suction 1 gallery. must be dry. - | 5 


, 


The delivery-valve holders Urtgire: item 3) of: the 
f lange-bushing assemblies must not be. tightened to the 
torque specified,.for them during assembly in mounting - 
device KOEP 2962, but only when the barrel-and- valve 
aasmly. ts instal fed ‘iin the pump. housing. | 
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Pressure-valve holder--. 
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MODIFICATION TO BARREL-AND- VALVE VOT: -1-400/121 En 
ASSEMBLY ON FUEL-INJECTION PUMPS OF . Z 12. 1985 | 
SERIES PE (S) .. $ 6000, 7000 4 


N 


As-of FD 352 (Dec. 83) there has been a change o on "the 
above-quoted injection pumps to the plunger-and-barrel i 
assembly (Item 7) and the corresponding parts ~- capsule: 
(Item 16), O-ring (Item 19) and oe vivery valve holder 
(item 8). 


en ae 


The new aur werevaive holder (identifiable by the 
ares below the serrations) can be used as desired. 


The other parts for the plunger-and-barre? assembly 
(capsule, ae ait are not: interchangeable a ra 
it Vbidcews ts are required for the previous plunger- 
; and-barrel agsemblies, order the parts:for the barrel- 
; e and-valve assembly, (plunger-and-barrel assembly, , 
‘ capsule, 0-ri py and de livenyvalNe: neuer) of ute new 
version. 


The mixed. fs allation old/new of the barrel-and- valve . 
absombty in the injection pump is possible. aes 
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Cross-reference of service parts 


oye 


Previous depen ~ 2 ¢ New version. 


Plunger-and- barrel assembly . 
citeh ty 3 mA dP to ‘ 


; . 
2 418 455 10"; 9 412 270 029 

103: 2 418 455°116 

104 - 99 412.270 031 4x. 

105 ao ¢ 2 4782455 114 | 

Wd ‘ 129 

115 es FES nape - 129 

118 - = 130 - 

119 Bh “124 

120 oe 129 0G 

123 6 180 Poe 

125 re ee Fs oe 

2 126° . = 130 par ting. ae 

9 412 270 004 oa 4 ~ 9 412° 270 033 : 


007 | ae 035 


; ta O 
Capsule (Item 16) : . 2 
3 410 500 007 a 2 410 500 014. 


ane on (Item ae ae be 
2 410 Z10 938 ’ 2 ao 210 049 © 
a.. 
peiiuancehive holder (item a ae 
2 413 371 119 2 413 371. 137: 
a (128 ee NAO 
ae 135 . ney "4, 139° 


a 
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Fuel- injection equipment 


~ NOZZLE- HOLDER . ASSEMBLIES OF sizes P AND. ) voT- I- 430/101: En” 
0 430.., 0-431.. s : ns 1985 
«Modification of shims. = re ae 


we 


Sieg 
ag . 
iets ; ee. 
: eee 


‘In nozzle-holder-assemblies KDEL,. KBEL, KBELZ: oF size, ~ 
P and KDEL, KBE and KBEE of size S with. 21 im stem 
diameter (standard holder) the. “Spring guiding: has* 

, been improved. 

A change of the diameter for the springrguide from 
10:4 mm to 10.2 mm also changes the diameter of ‘the 
shims from 10. wn to 9, ” me ee 


a 


To ‘identify the ‘new shims ; “they pave sabre, Wp) 


Old shims cannot be: used in new nozzle= holder assem- 

Bites: gee : 
= _ - ee MO 

Both old as well ag, new shims’ can ‘be used linn nozzle= 

holder assemblies oF the PELION® version. | Be I ae 


The service- parts lists. have’ been changed accordingly. 


Gascnaieverech KH. Kundendienst peas Avardetung. 3 Fe 
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. [’ : : tS ; 
Old shim 2 430 Nea 900 to .. 949. 
New onan 2 430 | 101 170 to - 219 | 


> 
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——-+ Fuel- -injection equipment - 
NOZZLE- HOLDER ASSEMBLIES OF SIZE. P hae rte vor- 1-430/102 En - : 
0 430 +2, 0 431 Ss {- eet, 2 ds a 
Modification to thrust pin and: pressure spring 


{ a 


In nozzles holder sccenbliae KDEL, ‘BEL: Sad KBELZ the 
' thrust pin 2 433.120 110°has. been modified by improve- 
“ments in-production. The new version of the thrust , 
pin has_the pete number 2 433 120 112. 


an 

. This change ise necessitates a different version af. 
. pressure’ spring 2 434 614 015. The new pressure , a 
. Spring has an inside chamfer and has ane part ‘umber 

2 434 614 022. j 

poe ' 
Thrust pins and pressure springs of. the old version. 
may be used up. / is 


. Under no circumstances, however, aaa new thrust pins 
Jand old pressure springs be used together. a3 eae 
.When mounting, therefore, make sure that new thrust 

pins are mounted only with pressure springs of the '’ 
latest ‘version. (see illustration). sige Fe erat 


The service- tParts: Vist®/have.bees changed accordingly. 


~ “oP. 
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“Swith pressure ering 2.434 614.015/n. . 
2 = New version of thrust pin 2°433 120 112, 

with Biers Spring 2 434 614 022 

or “2 434 614 026 


ye 
Recess f a te 
etre fori with inside chamfer 


Published by: >. 


Robert Bosch GmbH “ 
Division KH ; 
Technical After-Sales Service (KH/VKD 2). 


~~ =Please direct questions aid comments concerning t the 
contents.to. our authorized’ representative ain your 
country. ie: ‘ 


Nut zum internen Gebrauch. Weilergebe an Dnitie nicht gestattet. 


0430... : LF | voT-I- iron B 43. 
: Edition 5:1975. M 
Translation of German. 


edition of 14.5.1975 


Nozzle-holder assemblies eb (L) ..8; con KCA..S.. 
Alteration to spindle 


Spindle 2 433 124 011 has been altered. The new part number jis: 
2 433 124 035. Reason for the alteration: simplified manufacture. 


The new spindle is so designed that if it is inet w wrong wey! round no » Pressure build-up 
can oceur, ‘1. Be the nozzle! cannot operate. oe 
> | ee " 
When fitting the new spindle be sure that the ened ack with the identification cointersin 
(3:4 mm, 0.6mm deep) is on the pressure-spring I side. . 
P 


Stocks of old spindle 2 433 1 124 O11 can be used up. 


“ ae 


In case of inquiry, please « contact your authorized representative, an 
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HYDRAULIC GOVERNORS 0 427 .. : 42 


H 10, H 15, H 20, H 25 VDT-1-427/100 En 
. , 8.1979 
a a “. | replaces edition 651979 . 
After-sales service and procurement of service parts ; a \ 


The production of hydraulic governors for Original Equipment purposes has been eae 
to Alsthom Atlantique. Apart from production, Alsthom Atlantique is also responsiole fof 
marketing,- after-sales service and repair, . : 


ae 


From now on service parts are to be ordered from the following: address: a . 
1Alsthom Atlantique | 

. [Usine de Jovet 
BLP, 21 . 

'F_= 18320 Jovet-sur-I’ Aubois Boe: 
Telephone: 16/36 74 40 14 or 42 27. 

“Telex: -  Motlan 780164 F: 


ay 
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NIPPONDENSO-FABRICATION Piccrige si ae VOT-I 1-4144100 En ; 
a lee pane | o 
Fuel-injection pumps PFR. K.. Oa14 GCL, 8 2. ee 
/ c Sal ae aa Be Se ait he or ‘ 
yee RE AS ‘one ; 
| ae 
oa : - s on 


. ne 
A certain proportion of ‘hess pumps are sradneea i Nipoondense, in Fapané Suth ? 
pumps retain their designation but can be identified by. the: “No" eee Lon Ae 
nameplate. ae 

AG 


one : 
PFR 1K 70.A 421/2 
0 444 171. 061 
* 0 945 00.- 1980_ 


“ND- -Nippondenso 
Made jin Japan * 
BOC 82.8 2 go, 2 


. 1 . < 


q 
: bee Ne 
From weonstruction viewpoint, these pumps are identical to thoge produced: by ‘ : 
) 


or 


Bosch nstructionally though they can be different. In ays case, _th Bosch and 
Nippondengo pumps are fully interchangeable. : al 
After-sales\service is to be carried out as for Bosch- -producedtpunps ie ea 


The date\of manufacture (FD) is coded as follows: oo _ a % - : 
Se 1 = January S = 1979 | = Se, ae 
February = = T=1980 oo 
\ SNeMarch ©) U = 1981 ; ne ae ‘ 
KS. ’ \. V= 1982 2 eo i 


Due to the constructional Wifferencks, special service parts’ “Fists are in force 
for Nippondenso pumpsx Thes& lists carry the supplement "ND"-in addition to the 
pump part\ounber. Only ‘these Nists are to be used when ordering service parts. 
The proceddre is the samevas f Bosch- -produced products. ree 


& 
The repair and testing instruction in use up to now remain valid. The only diff- 


erence is that the'prestroke ‘settin Nis carried pom the use ‘of shims and not. 
‘by changing the c a is diameter. 5 ee 
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"4. Disassembling 
Test. 
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: Fuel Pump oe 
5°RC 25/../.(B) 


‘442 200... 


n 
"3. Assembly . 
4, Testing 
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2 Fey i =. “ds 
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Electric 


FP/ESB 
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General 


The task of the, fuel‘ pumo, which is drivec by en integral series-wound 
rotor, is to\deliver’enough fuel to the. proportioning pump under every 
load condition of the engine,” 2 == 5 * a ’ 

In eddition enough fuel nust be. pumped through the. inject¥on- system to 
avoid the. formation of vapour bubbles - which vould affect operation 


__of the eee end to ensure adequate cooling of the proportioning, pum 
ae Y = s Py 


A 


‘A“norreturn walve'is built jin 


The pump operates as long-as the Agnition is switched on. 


poathe préssure connection of the. pump 
to ensure a quick build-up of Bessure.'In addition,the non-return 
valve prevents any possibil: wy of aorta oure drop through the ,pro- 
portioning pump: this can occur yl n the return line. » 
The puop will draw fuel only if the écumulator chambers contain’ fuel. 
Therefore, fuel must be filléd into thanbers Before initial. operation. 


\ a mo 2 oe: 


’ ‘ yoo 7 "4 ; % 
Disassembling — ' Dee \ 4 uf oS 
Remove the 6 fillister-head screws ele purp cover and take off oe 
the cover and the packing ring®( O-ring oi ne re 


Note the position of the cover, && this must bet. 
screwed om in the same position diiging assembly later.oh. - 


-exertised int 


Withdraw impeller carefully (by means of 2 sélfmadé%hooks made of 
Copper wire); do not lose key? Ae . ao 
Deta¢th the snap ring from the Atmature ‘shéft. Great care’ should be 

1s process to ensure that the surface of the shaft is 
not damaged (protection against corrosion). a 
Renove the compensating. washers and rte ‘disc — the sliding ‘packing 
ring (bellows joint) remains’ on the shaft or the time being. . 
Loosen the threaded connegtor and remove the connection-end plate from | 
the gas housing. Take care with pecking rings (O-ring, copper packing : 


ring \ x 
ary ; 
ae aint: Bae aa” 


WIP Y2014_ 


e * » ” : ohh ty G 
imoucte aie bearing cover - Prom 
' “athe. yoke. It is recommended 
- once the hexagon nuts have. 
been removeds-'‘that the pac 
rings be detached with.a. aera 
able tool, ets. a seriber. “au 


Finally the seven can be lifted | 
off the yoke without effort. 
. Detach the O-ring” vearefully. 


Fig. 3 Removing the packing ring 
with a scriber. i 


f 


Fig. 4 Lifting off the bearing cover with scecwivivers: 


“Remove the holding springs of: the brush-holder plate 


and separate 
the yoke from the pump, housing. Here, too, 2 screwdrivers should be 
used for lifting off. (Procedure as in the case of the bearing 


cover), The O-ring should be carefully removed. 


ee Pp 
RY a ; 


A16 


Big. 5 Lifting the yoke from 
the pump housing. 


ltt 
Jocerew the through bolus. fret the p 
nuvs counter-locked on 


fig. 6 Loosening the. — 
__ ¢ through bolts. 


ump housing ~ use two suitable 
he upper thread to help loosen them. 


-Remove both fillister-head 


screws of the fastening plate 
of, the ball bearing on the. 
pump side, 


7 : ; - WIP 42014 

Carefully, with @ rotating movement, withdraw the armature with the 

bearing from the pump housing. During this process the ‘sliding 
packing ring (bellows joint) will slip away from the shaft (retain 

_ the packing ring). 

Ca Phe oon ture is removed too jerkily the packing ring may be 
anaged. P aN 

Remove the O-ring remaining on the shaft (under the packing ring). 


Withdraw the two ball bearings of the armature from the shaft with 
a conventional extractor. Detach splash discs, fastening plate, etc. 


q 


Testing and Repair of the Individual Parts — 


In the case of @ pump of the older type various alterations must be - 
made first. See modification instructions VDT-WUP 401/41. . 


Cole Pump e ° : 

: jie pump cover must be clean, if need arises, roughness is to 
be. removed on a suitable lapping plate. 

The key must be free from any fault. When the impeller is” 

port oned, the play should not be greater than one tooth 

19) tche ee 7 = 


‘The blades ‘of the impeller must have sharp edges and should 
not be chipped. ¢ 


The surface in the pump housing opposite the impeller must 
also be raultless. No grooves must appear between the two Yrun--. 


‘ 


out channels. 


The sliding packing ring (bellows joint) must be in good. con- ° 
dition. The rims sho ve the same spacing and must not be 
dented. There Should be no grooves in the slide surface, 3 


else the sliding packing ring must be -replaced.,4 dimensi 
of 17 = Use mm must be measured under a load of: 600 - 800 p 
(20-28 oz) from the slide surface to the.bearing surface of 
the driving disc.” : a Oe Ee 


Fixture in accordance . 
_. with Pig. 9 to be 
“made by customer. 


~ %& 


If the Senay: inserted slide ring (WR 41 Z 1'X) is found to be 
leaky or broken, then the entire ous ing must | oe replaced. 


The O-ri on the shaft under. the sliding packing ring must be re- 
newed Sach time repairs are. carried out, 88. oe a swollen ring 
hanpers assembly. ° 


The dust-protection insert must be Beales! ‘ee through with 

comptenoed air, in order to xemove any possi Le : ‘accumulat on ree 
rt. ' 

The leaka e oil overflow ipé should not becoue clogged up; it 

sh ould be blown out with compressed air if necessary. 

A return check valve is built into the pressure side ‘threaded socket; 

it should be examined to etsure that ae is: pepentonine eaigumed 


Ma) 


(freely moving and clean), 
Wash out all pump components well, 


Electric Motor. ae 4 ae 

The electric motor driving the pump is a sericea -feuka. motor and is 
considered to be a small-size motor. It. is therefore recommended 
that these maintenance instructions are followed carefully too. 


Test the armature with the testing device EFAW 90 (0 681 169 034) — 
or =PAW 95 (0 6ST 169 C20) for short circuit: in the winding. For . 
testing, the test probe EFAW 96 8 used to scan the 
armature along its circumference .: Care should be taken to ensure 
‘that the test probe's entire laminated’ surface is tata on the. 
armture. OE. 


# 


Unsatisfactory contact results in ‘inaccurate indication. re a. 
groove with shorted winding is passed: ovér, the tuning~imdicator 
Sey show a considerable increase of the light angle ("Magic 
eye" 


If the light angle increases slightly each time an armature - .groove 
is passed over, it indicates that the test probe hag. insufficient 
contact, or the deflection may ‘be effected by the test device it~ 
self. the armature has no shorted windings in this case. 


", 


a 3 ' cc 


Fig. 10 
TeBtiDE for shorted windings. 


WIP 42014 


Test the armature winding with testing 
device uf 013) and 
oFAW 82. (0 681 169 O14) for ground 
short circuit.@me test probe 5 84 
AT 0) 48 applied to the end 
of a winding (commutator segment) and 
_the other to‘ground (stack of plates). 
The test lamp should not light up at. 
a test voltage of 40 V in the case of 
12-V pumps and.80 V in the case of \ -; 
24~-V pumps. Thé ‘lamp lights up in the 
case of a ground shorf$-circuit. 
RY ¢. 


a : © BE ; ; : 
Pig. 11 Bs, be in 
Testing for ground’short-circuit. 


o 


q , i 7 : ~ 7 “ss ’ 
Fig. 12 Testing fdr interruptidn. 


Pig . 


otion| Test voltage 2 V. Por 
s an ammete ng range) 18 switched into the circuit. 
The deflection\of the instrument must be the same from segment to’ 
segment (on the\commutator). Conaiderable deviation indicates 
interruption. os 


If the armature does not correspond to the requirements mentioned 
up to now, it should be, replaced. 


Test the commutator for, true runding. The maximum permissible untrue 

running sho not exceed 0.02 mm (0.0008 in.). The contact surface 
' should be uniform and free fret grooves; in addition there should 

be no protruding insulation’ between the segments. Run-in, burnt or 

untrue commutators should bey re-turned until the surface is com- 

pletely smooths os om 


The minimum diameter, of 17.5 mm (0.6877 in.) should 


- not et ee are . 
After turning the commutator,-the insulation between the segments 


should be sawn out about 0.5 mm (0.0197 in.) deep with the under 
cutting saw EPAW 10-(0 681 269 008). Finally turn the commutator 
with a fine finishing cut. “nsure that the minimum possible diameter 
is observed, see above remark! | 


Details on commutator maintenance are also available in instructional 
leaflet VDT-WJe 011/1 (general). . , 


Clean and test ball bearings. Replace damaged bearings. In addition, 
bearings are to be Syanined and possibly replaced in the case of © 
noisy running (noisy bearings).°In such cases particular attention 


’ 


should be paid to the bearing on the pump, side. 
Regrease both bearings with ?t 2 v 3, oe 


Defective terminal insulators on the yoke housing cannot be replaced 
entirely, as the connecting screws are rivetted and soldered in the 


housing. . 
After the damaged terminal insulators have been milled off by means 


e 


of a special mill cutter, "Resitex" upper parts (FPNB 1 Z 1 a 


are glued onto milled off insulatorsbase (UHU plus or equivalent 


we ~ 


re 


Midller guide bolt is to be . 
screwed onto terminal bolt 

,(M 4), Position hand milling. 
cutter and mill off damaged 
insulator,until miller ‘touches 
-hex nut of terminal bolt. 


-~9- 


wsP X2ol4 


WZiZ=izm”§y 
VELLA ze 


‘Pig. 14 Diagram showing modification of miller Ef 8488 £ 
a (1 687-910 006) and preparation of the § | 
corresponding guide bolt. 


Exciting winding to be tested for interruption and shorted winding 
Ith chaneter. > 4 P Be Fo 


Ww 


’ oR 


The resistance values of one coil may be obtained from the test= « 
value sheet VDT-WPP 420/1. , rr. a oe 
The testing arrangement can be seen from the illustration. - ‘< a3 


Z © ra 
‘Higher resistance values indicate bad contact points or inter 4 
“ruption; lower resistance values reveal the existence ofa shorted 
winding. : . ora as 


‘Windings which give evidence of a shorted winding’ or an interruption 
should be replaced. a : 


yt 


?ig. 15 


fest the exciting winding with testing device s?4W 81 (0 681 169 013) 
and afAW B2 C0 oa TER Oty for ground short-circuit. When carrying 
out this test, connect one test probe orAW B4 (T OBR 489 000) to 
terminal bolt and the other to ground (yoke housing). The test lamp 
should not light up under a test voltage of 40 V in the case of 12~-V 
pumps and 80 V in the case of 24-V pumps. The lamp lights up in the 
case of ground short-circuit; the winding should be replaced. 


AgD aes 


rr Ane 


po. i\ 


i | na : oN a * Ve 
The exciting winding is fastened in the yoke housing by means of a 
rivet. When replacing the winding thig rivet must be removed first, | 
then the winding should be’ pressed ouf of the yoke housing together , 
with the lamination: stack,’ a a ae oe , 
Rivet the new winding and ithe lamination stack to. the yoke again; 
ensure that pole ring is gorrectly p sAtioned in the housing. ~' 


T.e brush holder plate must have all) dirt 1d carbon grit cleaned---<- 
-cvl. An @xaminetion must be carried /out to ensure that the carbon. 


bsushes slide ecsily in their holders (fred from oil and grease) 
and that the connecting cables remain firmly joined to the carbon 
brushes. Annealed pressure springs should jbe replaced, - 
‘The brush pressure must be 180 + 39 p (6 de +7 0%). | oad 
Cee of the carbon byushes should not be under 7 mm 
9g, se e - a i f : . fe "2 
It the connutator is turned, the carbon brushes must be renewed. 
re . ? ~, i H i ; 
Attention: When assembling the new carbon brushes, care should be 
taken to ensure that nO solder enters the strand of the . 
carbon brushes (otherwies the cable would become rigid: 
and break off); (diss pate; the heat, when soldering, 
with pliers), “- Lo . Meee 


~ ne 
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Assembly | . a ee Se os z . 
Assemble splash discs (Nilosrings. to be filled with grease in the 
grooves), washer, fastening plave and ball bearing in the correct 
order in accordence with the illustration,  __ i. 


WIP 420l4 


Insert'the armature into the pump housing and screw on. 


Carefully position the Oring (packing rings for the yoke) in the 
groove provided in the pump housing.(apply,talcum if needed). 


Screw the. through bolts firmly into the pump housing, and assist 
oe precese with two counter-locked pure as during the removal of 
e bolts. 


i ae . ‘4 Bi .- : . Bes . Se 
Position the yoke on the pump ‘housing, attending to the marking, 
and carefully press down over O-ring. Ensure previously that the 
brush holder plate isin the correct position. . "9 


Attention: When positioning the yoke, press the carbon brushes back-, | 


ward with two small screwdrivers, so that they do not 


butt on the upper ball bearing and the splash disc of the 


connutator.. 


Position the holding springs over the through bolts, place the 
O-ring in the slot in the bearing cover and position the latter on. 


arnature,.and 50 that they pass smoothly over the 
f pao py 


Tighten the cover. Do not forget packing rings and washers. 


slectrical testing of thespotor is carried out at this 
stage of assembly: see page 13 and VDT-WPP 420/14. . 


section is jmounted. 


Position a néw packing ring (O-ring) in the groove provided on the. 
sna e ! a : se fn 


Ig the electrical test gives a positive result, then the pump 


Moisten the sliding packing ring (bellows joint) with clean gasoline 


or kerosine, and slide carefully onto the shaft with A screw ag 

movenent until the sliding packing ring is positioned on the firmly 
fitted sliding ring in the pump housing. Compress/the sliding pack~ 
ing further until the groove fo the retaining r ng is laid bare. ; 


-Position the driving disc (the driving lug projects in the direction 
of the shaft end) and the compensating discs. Fix the retaining ring 
carefully (do.not damage the surface of /the shaft = see-also under 


disassembling). , 


Itisert the-key and position the impeller. Position the impeller so 
that the "thinner sides" of the blades come tp the inside, and thus 
towards ‘the pump housing. J \ a poe 
Position the O-ring in the ‘groove provided inthe pump housing (rub 
in talcum) and screw on.the pump cover. Bs Degen! ae te 

The cover must be fixed in the same position it had on the pump 
before disassembling (direction arrow under the suction side). - 
Fasten the connection end plate and the threaded socket and do not . 
omit the O-rings (talcum). : nao 


ao + 


Take care that the threaded socket with the built-in non-return | 


~~ oo 


the yoxe. In this case also, attention should be paid to the marking. 


Sh 


valve is screwed into pressure side of pump (arrow on pump housing © | 


pointing outwards). 


4s Testing : 4, ; S ; Nee 
Pantin Sonclomes ©) i ae 4 ae ! : 4 sk : \ 
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! . = Hitenta cas watch the Sie el \y 
! \ ; “es \ 
; 4.1. clectrical Testi of ‘the oto '~ 1414 Measurement (test-values 
: i i ae ; \ re aaa 


/ This test igs to: be capeted out under the, conditions’ described | 
| .under 3, Assembly Pagé 11 les me thoue a1 iding ees oe : 
! Cueitows joint) etc. Uk . , 


‘ ° ‘. ‘speed can best be=tested. with a spot check. tachometer;: care ° 
‘should be taken to ensure that the contact ‘pressure is not: too 
high, so that the possibility ofa faulty reading caused: by 


\\ pressure - “Loading.is ruled out. ~- 
\Listen to the motor for excessive carbon\ brush and bearing’ noise 


(rubbing of the armature on the pole lamination stack).* ae 
. After: ewitching off, ensure that the motor. ‘runs out Smoothly. 


ginally\ assenble the pump in accordance with oe ‘Assembly, 
(Page 11). 


. 4.2, Testing the Pump (for test-values. see VDT-WEP, 20/1) 
Close the pressure side threaded socket in order to carry out 
the leakage test. Connect the compressed-air'hose to the inlet 
socket and allow compressed air of 1. ° atmos (22 psi) to flow 
in. Length\ of | test period 1 min. » 
Immerse the ump, in a vertical position ini’ ‘test oil until both 
connection end plates are covered. ‘Air bubbles should not rise 
a . from any point. A‘suitable rubber hose should ‘be placed over 
is the leakage oil overflow pipe, and thé ?ree end immersed in the 
oil tank. In order that no oil enters the pump, the hose must { 
. -be held over the\oil \surface in a loop. It is obvious that the: 
a opening for passage to the dust protectson™ insert must also be* 


closed. . 
’. Remove the . oil from\ the, Pump after testing; 


fe 
‘The test. position fon further tests on the pump may be fron the 
horizo e vertical. Care must; merely be taken in the | 
intermediate positions to ensure that the motor side is the 


higher; in additten both. connection sockets should always 
come’. to rest ‘upwards and symmetrically. - \ 
Bae gee © : . = 43 = : 


Be 2 : WLP U2014 
During. intake. esting the empty pump must be filled through the. 


suction socket wi cm3 test o11 O01 61 Vv 11. 
The pump should giv¢ bubble-free delivery in accordance with the 
information in VDT- PP. 420/1, reckoned from switching on. es 


Suction height about. 0.4'm (16" PA e length about 1m " 
-i.dy about 10 mm (3/8"). Uae ne aes . re 


“e 
Allow the pump’ to run vetaizon the. ower test» Te “temperature at - 
the motor™housing : ‘(front side of the een cover) Se be 
about 55-600 C. (13. 00=14.00 Pde 


The counter pregsnre given ‘in VDT-WPP s20/ is to. Oe : sajusted at | 
the throttle (eg. EFEP 120 A/38). ror * ae gs 


s 
Ce 


“aig. is 


In pled of. séavine with, a 

BE Sine ‘the. test: 
oll delivereg can also. be 
—medsured ‘by “tans. of a- 
suitable  mmeasuring- Br eee 


“ a Valve ‘kesting sAbter 
es . reaching the ‘Wrescribed ee 
N\ final! ‘pressure during the 
power test, the pump must. be 
ge ‘awitehed off.” The permissible 
' pressure, drop within: a set. j 
oS ‘of ‘time can be ‘ob= 
ained from VDT-WPP 420M. 


"Upon finishing test,y the. 

-. pump, should’ be: washed- through 
~ with ‘gasoline on, kerosine, 
and filled with about 25 cm3 

08 gasoline bef ore eee 

ea in baad vehicle. oe ea 


General remarks 
Fuel supply pump FP/ESC. 
FP/ESB SRC 25/.. 
features: wet pump’ 


. is the successor to version 
and Kas the following distinguishing 
"(.e, the pump "galiery communi- 


> constantly tilled with fuel. oP 
A Strainer is fitted in the pump intake, The delivery 3. 
‘connection is fitted with a check valve which assists in 
speeding up pressure build-up in the line ‘system and. 

* prevents a drop in pressure at the fuel supply pump | 

“when the OuMp is at a standstill. : aca 
A by-pass valve is shunt connected to the pressure Ase 
chamber. During the pressure build-up period, air intthe -- < 


= pressure chamber escapes thraugh the dpen by-pass valve ~~ 


into the return line. When the system pressure is, 
reached, the by-pass valve closes. It thus produces ; 
automatic bleeding and ‘pence a srlOrsce pressure build- ae 
period. 
The by-pass valve fitting | is also provided with ai M ae 
inside thread. By screwing ‘in an-M 4 screw the by-pass. 
valve can be closed. Thus*the pump can be uged asa & 
replacement in an injection system originally fifted v with 
& a fuel supp|y’pump w without by-pass valvg. , 
The:electric motor is shunt: “wound with permanent 
magnets. The armature shaft is seated in self- sev oul / 
bearings whiett are additionally a oe the fuels 


Disassembly 
a 

. Mark thé position ofthe bump c cover by a scriber | 

mafking and remove the covery Gemove the O-ring. Lift 
out th¥ rotor (if necessary, with the aid of two copper’ , 
hooks}. Mark the position of the pump housing in 
vat to the intermediate flange. teomenurater : 
end-frame) by a scriber markfing. 
Unsgrew the three fillister- head screws and remove the - 
punip housing. Remove tha3 gaskets. . 
Remove the two hexagon nuts on the intermediate 
flahge and pull the intermediate flange with armature off 
i] out of the figtd frame. Le 


Ay 


&. 
3! 2 = 
cates with the electric motor, thus the electric motor is, A lange. e 


. 


ca sutfacg in the pump housing between 


es pa 


\ 
(pump end), withdraw the 
in the intermediate, 


washers on the armature sha 
shaft from the beari 


Pump section 


The contact sarees "4 rotor on the cover and 

“$B the pamp housing must be clean and reé of oring. 

Remove slight Icrequiacities on the Purp cover u 

_ lapping plate. . & _ 4 

. Particular attention, should be paid to whoa 
the two Guct 

ports. Reworking i is. mpepouniesn the puriphousing. 


wok 


q re 
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The’ fotor driver on the atinatuté shaft must not be ae 
section. *The rotor blades must have sparp edges and 
must Not show any signs ot damage. - 
a carefully cleanedand: -chetked. for easy movement. ee IY, S 
out'a function test and blow. out, in, dubious cases : 
Clean’and Blow ‘out the strainer in the pump intake. 

‘9 pace = 

Motor s section: , ao x ee 

For genera} infomation oferepairing the motor see” 

‘which Geviate trom; those i in the mentioned publication 

should be’ obseryed: 

0.01.mm. Minimum commutatorgdiameter after turning, 

down to 18.5 muir (47/64°"}. 

“bore must’be clear (otherwise insufficient lubrication. of 

the self- lubricating bearings). The self-tubricating 

methods! 

Minimum carbon brush length 10 tam (3/8). 

‘Carefully clean all pump and motor parts before 

reassembly «Replace all gaskets-Grease O-rings with . 


2 worieMaxisium play.with Vnpelter i in position = 1 blade 
The check valve in the delivery connection should 
replace. | ¢. a W c 

\ 

‘VOT-WJP 420/1 B, section 2.2. The following data’ 

” 
.Commutator, concepntricity: ‘max. aacrdissibte runout ~*~ 
The armature shaft is bored along its entire length; this” 
bearings cannot be replaced using standard workshop 
Brush pressure 200 t SO of. 
tallow before fitting. 


Reassembly 


When placing the armatur Soe \ntermediate flange 
pay attention to the position of shims and plastic 
washers and. the retainers on eachhside of the 
self-lubricating bearing. See iltustrati for sequence. 


Adjust axial play of armature sak to 0. , 0.3 mm by 
means of shims. ‘3 XN ; 


: _ 
After esanbling ‘the motor section, carry outnhe 
electrical test. / : 


When fitting the pump housing, make sure that the 
intake connections to the motonin the pump housing 
and in the intermediate flange ine up. 

Do not forget O-ring. 


Whenplacing the ¢otor in Position make sure that the 
broader side of the blades faces the pump cover. o 


: Ns 


\ e 


\ 
Testing 


Electrical test tei measurement) | 
For test specications see VDT-Wi P. 42071; the gest is 
carried out without the pump section 
.  Reassembly)/ Speed. test with hand tacho: 

\ doing so make sure that the contact pressure 
great (otherwise false readings as a result of over 
After the idling test, finish assembling the pump. 

ee is 


Testing the complete pump 
a . oa 
Testing medium {also oit bath for leak test) 
test of OL 61 11% 
‘ 


Leak test 27 Ny se a 
Connect com praed: air hose+to. pump intake. Close 
delivery connection and by-pass. Test in verticat 
position, with motor section below. Test pretsure 

1.5 kgf/cm? (21.3 psi), duration of test 1 min. Ouring 
the entire test no bubbles should form at any point. 


Ase’ 


? 


a UE 


o 


rw Fw Om 


J edhvinaiirs shalt 4« Plastic washer. : 
2 = Retainer: 5 a. Intermediate flange 
3 © Shim Me 6 © Self-lubriceting bearing. 


Yo a ree. “6 , ‘ 


‘ : ‘ 


nye test pasition during: the follpwing tests is between 


. _vértical (motor section below) and horizontal; however, 


ensure that the delivery connection points upwards at all 
; ‘times. i a 


Output test fe va vy 


Test conditions: suction line Jength approx. 1 mv {ao"), A 
1.0. approx. 10 mm (3/8"), suction lift sti 0.5m 
(approx. 20°’). 

An adjustable oieihte raqutdior (e:9.°1 687 a7 003.-*— 
EFEP,120 A/38) and a pressure gauge-measuring range 

0 — 3kgt/cm? (0 — 42.7 psi} are required for 

pohnection to the pressure side of the fuel supply pump. 


For the ‘suction test fill the ernpty bene with approx. 
cm? test oil through the pump intake. 


to warm up before the delivery 
erature around the intermediates 


to the prescribed count 
suitable metering glass. 
Q . 


im i ° 


test t the « pe pressure with the pressure a 


comptétely closed. : 


a ; q _& 
ae valve tast: Switch off pump when ‘ns ibed 
i 


‘end pressure is reached, The pressure drop must 

exceed the prescribed value within the prescribed tine. 
5] \ ry aed 

‘Delivery 1 


\ 


After testing is completed, rinse the’ pump with, gesoline 
or kerosene (parafin oil). 

Before installing s in the vehicle fill the pump with , 
approx. 25.cm? gasoline through the pump intake (dry 
pump wil t suck in gasoline}. 


I Appi to 
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| “TESTING INSTRUCTIONS | 
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Feed pumps FP/K.. 
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General Remarks ; 
In mony cases ofter a complaint is: mode it is na vevhery to test the. feed pump on the pump fest Bench. 


- a 
> * 


These fest instructions give information n locating defects. 
2 


Bho otre ae AaB fs 


Test Benches nee 


designs). If test benches of older design are used, an additional Seahies device will bg: fa acies aaa (EF 8196, ‘filter—.. 


with pressure gauge and throttle cock). The pressure gouge and throttle cock are va into more recent test 
benches, : : f \ 


ey 


vf : ret Sot esse 
Driving Devices oh 30 sue 


If the feed Ligigs cannot be tested on the associated injection pump, o specialglemping and driving device is re- 
quired. In the eis table we list ee devices for the cuitensat types of feed pumps: 


Feed Pump "Stroke : Driving Device : Port Number 3 


FP/K 16 ond 16 A - 
EF ASIA i. 


Nene 


FO/KE 22 A.. 
FP/KS 22 A.. 


> 


FP/KS 22 A 10 and ..13 

(without roller tappet) 

FP/K 22M... os - 7mm. 

FP/K22P.. 92 | - 4mm 
Double cam 


FP/KD 22 ZC, 


12 mm 
ZV ond ZW : 


a 


FP/KLA ae oe EFEP.195 of 


ae . EFQS14A with 
| | shoft EFEP 178... 


1.3. 


FP/KLA 4.8mm «| EPEP395.. 
Double cam “a 


Other Equipment 


Meceuring glass 1 litre capacity (usual commercial type) 


> 


WwPP - 44tl4 
1.4. Test Conditions 


SY 


‘ 


Suction tine: 10x 2mm; }.2m (4 ft) tong, suction ‘height Um (3%). 4 


In the cose of test benches EFEP 25, EF 8500 ond older models, 0 suction line is suilt in which together with 
the feed hose EF 8456/23 A (from the trough to the feed pump) meets test condition requirements. 


‘Test bench EFEP 5 C hos o suction line of larger cross section. Consequently other values apply for this test 
bench when festing suction capacity: mr et . mr , 

¥ : ; : ; , 
Part: Number 
Test oil Ol 6lvtt- 


¥ 


Filter * oe 4° FAP U3 8.0... .. | 0480200003 
PVESIP 22 ve oo ou 11457413016 


with relief 


Lan 
vdtve 0.5 m (1 ft) above filter 


Pressure gouge- 0:6 otm. (0-85 psi) 
. (on test bench) 


2 Testing feed pumps FP/K.. . 


> 


2.1. Visual Inspection : se 6 
Using 0 socket wrench, unscrew ihe werew plug from the piston.and valves and check: 
whether the volves ore properly seoted, - , 


whethue ihe valve springs are in order . ‘ 
w 2 . a % z 
whether the roller tappets, plunger spindles ond plungers can be moved backwords ond forwards eosily 


without visible play, a po 


whether the plunger spindles and plungers have been damaged by impurities inthe fuel. 
#5 7 a 
In the cose of feed pumps with O-ring packing olso check: ; r _ 


whether the O-ring is corractly fitted and whether it is worn, 
e : 


whether the.plunger spindle 


can be moved backwards and forwards easily’withour sticking. 


a 7 ahs 


Po - . eS > Nee, a 
2.2. Leakage Test 7 J 


Wash out thoroughly the feed pump housing and the individuol components ond ossemble the clean parts again ofter, 
hoving oiled them lightly. “a: o : : go eee. 


Connect the compressed air line with the reducing valve on the suction sido ond close the opposite side. _ 


Set the prescribed pressure and place the pump in on oil bath. es aes a 


Test pressure: . 7 
: 4 atm. (57 psi) for feed pumps FP/K 22M... without O-ring pocking 


2 otm. (28.5 psi) in the cose of all other feed pumps. 


P haunts res ee wPP 4 


‘ , DUE G 
pe be 


In the case of pumps without Q- “ting packing light oir bubbles must emerge from the roller tappet bores. 
All other points musi be free from leoks. , : se ; ie ‘ 
2° a 
& 
Pinos with O- ting pyeking must be cpmpletely free from leoks when the Plumage » spindle is smeves to “and: fro. 


Air bubbles must net emerge feom the soller tappet bores. 
he H 
\ 


’ = ae 
: \ 
2.3. Pressure Test (not to be carried out|in ‘ie case of pumps eP/KD..) ¢ 
\ : wee 
If no foults ore found when the visual Jest is made or the leakage test is carried out, the feed pump must be Oty 
tached to the appropricte injection pump ior to the suitoble driving device. Beolore coupling the-driving device to the 
test bench, the driving device must be cranked by hand with the coupling holf, in order to check whether the stroke 
of the device corresponds with the feed plump which is under test.” | Rees 
Connect the test filter, , Preasuressand suction lines. ™ , 7 e : oe , 
Oil eycle: oil tank ~ suction line - feed Re to feed pump ~ (fuel filter FI/AF 1/3 with celief valve PYE\S3P 12 2) 


~ chonge- over cock with throttle valve a | pressure gouge (to position "Test feed pump: *) - meosuring gloss. ar 
4 ; 


Open fully the throttle vatye on the change-over cock of the throttle cock on devices, an 8196.: a o a 


Sed, 
Drive the feed pump o rated speed (600 e. pin. ) ondiilow to cun until fuel it fed correctly. Bless oir praperly tron 
the filter. ‘ . : : 
B.S \ r ; \, 
Continve to run the feed pump, close the throttle valve or the throttle cork slowly ond measure the feed pete, 
‘s ' 
. Test.values. 


Feed Pump» ~*:: 


FP/K 16 ee 1.5- 2.2 (21.2 -31.5psi) - 
FP/K 22, KE 22, KS22 ond K 22M - 25-45 (36 ~ Ja pai) 


Feed pumps with strengthened plunger spring Mp. pressure 4.5:(64 Pai) 


Open throttle-valve. slowly | 


te 


2.4. Suction Copacity Test 


* 


Open the throttle volye,. please the suction line, screw pressure Vinwigemplerély_off.:Run the o test ai ot low ; 
speed until no more fuel. is ee Bree eR : ; . Se) ee ee ie : : va : 

a) Ser the speed prescribed for testing the feed pump, connect the suction dine (this can be ¢ done Qehile the test bench 
ss cunning) ond measure the suction time. The times indicated ore moxtmum values hich must ‘nop be exceeded. 
4 : : \ ‘ 3 . ay Re ae : . 

? ae og : @ Oat ea 


Test volves : <4 ; ‘1 
od ye Suction time for test. beach’ 


Feed Pump Speed = |S EFEP 2500] EFEP SC 


a p.m. \ - 9 IN Sec. 
FP/K 16 . 

FP/K 22, /KS.. ond/KE 

FP/KD . a 

FP/K..M 


FP/K..P 


rd 


2.5. Delivery Test 


& ne Saeariaining the condition of the pump plunger, delivery measurement “against pressure” ig especially 
favourable ond is ae to be recommended in doubtful cases. : . 


Measurements ot 1000 ihn must only be carried out in doubtful cases, when delivery eas wuieat at 100 ies hos 
not been fully sotisfoctory. 


es . ¢ 


» 


weP 44411 
Orive the feed pump oat the prescribed speed with the suction and pressure lines connected. Make sure thot the 


filter is properly vented. os 


Set bock- “pressure ot the throttle valve to the requisite level ond measure delivery. > 


N.B.: Differem values will be obtained for feed pumps with pes lomeipoty strainer ond feed pumps withou prelimin- 


ory strainer. é : . 


tn the. cose of delivery greoter than 1000 cin? nin: (61 cu.in./min.) measure only for” o shorter period and reduce 
delivery occardingly (e.g. instead of 60 agcands ae em 20 seconds 900 Serle The delivery values shown ore 


minimum values. 
P Coaet . 


a, 


Test Values in sip 


has me = i! oo A paces 
: v. : A 
Feed Puno: Speed - Test time Back pressure: without pre. sttal er | with prerancinay 
> .. fpm _ see. otm..(psi)- a om 


tv 


FP/K 22 B 
FP/K22BC. | 
FP/K 22BVC” 


| ‘aoe eee 
FP/KE22AD]| . Raters (14.2- 16) 


a 


' FP/KS 22 AD 


a 


- FP/K 22P 


FP/KD 22 ‘ \de0) 
/. (V4.2-16 
g oe a ege! 


FP/K 22M day Pe 
114.216) 1100 
\ . ; 


Alter testing, scraw off ond empty the feed pump, check the roller of the topper for damage. 


if 


. Qa 


3. Hand operated pumps FPUE... and FP/AH.. 


3.1 Visual Inspection : , 


> 


The pump barre! must not be domaged. The plunger must run smoothly;_running must not be rough of ony point. 


aa or WEP aa 
2}. Leokage Test (only in the cose of FP/AH..) a ; 


pes - 


Connect the pump on the suction side to compressed air ibgcah r) reducing volye, cibie the pressure side, unscrew 
“they pump hondle, set the test pressure, immerse: the pump in an oil bath up to the top edge of the barrel. No air 
Bubbles should emerge from the borrel and the threaded connectors, A drop % ta Prades from 2 to I atm. (28. 32. 
14.2 Rais in S se. is permissible. 


@ e 
eo 
a 7: ue 
3.3 Suction Test Sapte . 


oe o 
It is best4o test the hond pump FP/UE on the test benchieith the associated fewd cone: 


i 


“ae 
Releose the” ‘suction line en ‘drive the feed pump of a low speed. Unscrew the “hondle pnd operate the eas. pump ot ,, 
60 -Yoo strokes /min, - z 7 . : i ee ae ; Reon ne eS 
‘ < de : ; : oo 
In the cose of hand pump , FP/AH only the suction ‘line ‘of the test bench must be epogactadi 
o a Y 55 : on - eq: “ F 
In the case of FP rat Vin test suction capacity, unscrew vent screw. Y Pee gilt 
The hond pump must deliver test oil on the: pressure side 


i 
> ». iy *, 
Single acting pumps ofter max. 25 srokes, in the cose of EFEP So 
after max. 50 Strokes, in the cose af gFEP. 5 c 


. 


Double acting pumps after mox. 33° strokes, in: the cose of EFEP 25.- 
alter mox.66 strokes, in the cose of ertp 5 ce : 


- ai ie set E ie ne +? 
Tho plunger of the hand pump must run smoothly without roughness-or scratching st any. ‘point,’ ‘ond must no be're- 
tracted by a vocuum. H 


Feed pump FP/KLA.. 
Design of Pumps 
Plunger pump with very low cl eara 


‘ 
L 
\ i 
i 

volume, lookage stop, for 6.8-7.0 mm stroke (in speciol coses also 4. 8 mm),- 
plungerand drive tappet os single u nit. Tappet spring forces plunger ogoinst cag or eccentric drive. Suction valve. 
in plunger opens ot Sottom dead centre. Pressure valve - designed os plote type valve — is opened by plunger ot 
top dead centre. Spring-loaded compe pene plunger after pressure velve to reduce presswe peaks in delivery stroked. 

i 


1 
\ » 
{ 
‘ 
\ 


4.2 Misuvol and Preliminary Inspection 


i 

t 

1 

: 

Check pumps foe externot domoge. | 


Check whether the pump plunger can b moved Pacnuatce oad forwards oily. 


Pan ae 
dé the pump plunger together with the toppet hos is be removed Toe examination, the ouxiliary tool must be 


intro 
duced os described’ in VOT-BMP Ans Sofore the sofety screw is removed. 


Check whether the pump is provided with “beet protectiad”plaies and the correct shim plates (see VOT-BMP 41175). 


2G xp th 


+ 
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: Remove the screw plug for the Pammsenseilng plunger ond check” wabeiter the plunger can be moved easily without s 
the spring; then. screw together again and tighten the screw plug well. : " } 
st > Blow compressed air In at the inlet sockef. Ir must flow out agoln ot bhi pressure ‘conneetion’ piece. es i 
im cr ee ° 
4. 3. Test of Leakage Stop 7 & — ie 
Connect the teakeys stop eganhciign of the feed Pump to the norsle tester, and bring pressure to 10 aig. a2 ee: 
“Prossure drop from 10 to 5 atm. (142- n pai), minimun S| sec., moximum 1S sec. : : = ei : 
” : : . a ; as : , 
® » +. ; * "May ~ % “ a ra Li, : x ¢ 
+, 4.4. “Leokage Test in Oil Tonk eek s oo ee 
: Tighten all the screwed joints well, place gummy coqey on pressure connecting p piece and leakage stop. connection. Ks 
Connect’ ‘pressure line to suction connection of feed pump? Blow in compressed oir through reducing valve at 6-2 
atm. (85 — 100 psi) and immerse the tebd pump J Injon oll both. Air Subbles should. hemerge only ot the tappet opening 
"for a test duration of es seconds. oe i ae ; of 2. wee PE pee. 
x \ : we Senay . jad : 
gene 1G : : nae co. % yi : Se a 2 
- AE Eg ab gee “eas Lame * : a ; A f 
4.5. Suction Test oF fae sa ore = 2 
Attach pump to driving device with | the Seats insulation and shin plotes, Holter the setews overly. Fill the P 
driving device with oil, Unrihthe comshott te subnieried. er ee oe pr he ee 
Connect the suction line of the test eae fe: . ' 
Drive the feed pump ot the prescribed nipioun speed, : a 
& ; ; tA. « Me Ke 
- Suction time at 100 rpm mox. 50:sec. in ee 030 of eFeP 25. ans ” aan A ~ ey - = 
Suction.time of 100 rpm mox: 100, sec. in.jhe cose of EFEP $c." ices ye 8 ‘ 
_ ” en z 
- : zs rae ee ae fects dent 
, i A <4 = ee, : pe SRS 
4.6. Measuring Delivery As ; ; ‘ Das ae ae 
Connect feed pump pressure tine to test gil fijtet Run test banchat 100. rpm. ‘until feed pump operates fe@e from oir. 
rhe meosura delivery ot the praaecleed speeds. “8 . = 
ae 3! i 
, Test-Values : aes | ri 7 7 os 3 ‘ ae : ‘ 
Feed pump Pressure» Remalic cS me ge 
“——- FRP/KLA atm. (psi) a Mee eS a 
“Kl and K2 Eccentric drive - “emt 
at : , ne ‘ eg ats 7 
K 3, 6,7, 9and 11 wot banaue 
2 a case of : 
il Yee zlebe coms -'single-lobe coms; —- 
Ty. oct 1 rune tots double the time » 
(14.2— 18) Jwo lobe coms anes ee 
. ; : wd 2 ‘ ee whe re? 
K 10 V0-1:1 -| Eccentric dive 4° 2 ©: we 
#yi ; ; (14.2- 16) \ ae S15 Pat | 
* The delivery volves are minimum vatues. | : . ps i : 
: . : a, oi: a i : ape ik 
° . . { \ .? F " 4 
. § : : : 
4.7. Leokage fest t white rveniag : | eo 4 - 
" Drive the feed pump at 100 rpm., clean the outside with trichforethylene end compressed alr ond dry. Test vil must 
2 not leak of ot any point ‘i : : i o- ? ; ¥ 
Poy special Gisouien to the barrel - locking pin and the cylindrical pin for the delivery valve sqat. 
3 . ‘ 1 aa 
toe sas drive ond screw off the feed pump. ; : : H | ee : 
o we 2 ; . 
; re - i : H 
4.8 Finol Test - oe ‘ j 
Check whether the plunger still moves correctly, ond that the roller of the toppet is undomaged. » i 
7 i Hi 
4 ye 


Only for use within the Bosch organization. Not to be communicated to any third party 


Modification to pretilter | _ 44 


in supply. pumps © 440 00..= FP/K.. VOT-t- maar 


in supply pumps 0 440 00... fitted avith ) “piefiltér, Gitstourable manufacturing tolerances, may 
cause compression spring 2 454 642.000 to be over-compfessed between the sight glass.and , 
polvemude y) filter with the result that the filter buckles. This spring should no sonaes be used. 


Please scrap your stocks of i spring P. 454 642 000 and submit warranty claims j in the. usua| 
manner. ee 
Order 2 454 642 001 as replacement abriaes ere 


oer 


ae, 


Warranty claims 


“Please submit in the usual manner, stating the following: 
a4 aad 
Part number of defective component: 0 400 999 999 


Date of manufacture: 


é 
Defect. number: 


’ 
«4 


Date of purchase or registration: ees 00 00 
Date of failure: . 11.77 — 


CAC ae: z 8 
a 
Part number of replacement« © 2 454 642 000 ~ 


Please order replacement compression spring 2 454 642 001 
in the usual manner. 


. 
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2. Replacing the hand primer 


In the case of supply pumps 0 440 017 004 
FP/K22 MW 5, the hand primer is not pr; 
a hexagon for loosening. 


If itis necessary to replace th 

sequence is to be followed; 

Clamp the supply pum@ in the vise. 

Remove the suctionWalve and delivery-valve. 
Remove fuel suppfy screw (19), prefilter (20), screw 
plug (6) with seal ring (7), helical compressign spring 
-(5), pump plunger (3), thrust pin (4), reteings 12) and 
_ -roller tappet (8). as 

3 


Pun out seal ring (2) using a scriber (Fig. 1). 


: iaesen hand primer ‘(50) using a commercially: 
available pipe wrench and unscrew. If necessa 
heat supply pump to 100... 120 °C (210 ...250 °F), 
Clean the. ‘fastening thread in the, pump housing for 
the hand| Primer and degrease. 


+ . os 
3..Assembly Ce ts 
Coat the fastening thread for the hand primer and 
the bevelled sealing surface (Fig. 2) with a suitable 
adhesive (UHU-Plus). 


Also coat the tastening thread on the new hand 
primer with a suitable adhesive (UHU-Plus) and 
screw in by hand. 


Assemble the supply pump after the adhesive 

Is cured. ee 

Insert new O-ring (2) in pump ‘housing proceeding as 
follows: 


Slightly compress the O-ring using iisadere and 
insert at a slant into the guide bore of thrust pin (4) 
(Fig. 3). 


Insert punches with the same diameter from both 
sides into the guide bore and bring O-ring (2) into 
its proper position in this manner (Fig. 4). * 


Mount roller tappet (8), retainer (12), thrust pin (4), 
pump plunger (3), helical compression spring (5), . 
seal ring (7) and screw plug (6). 

» 
Install the delivery-valve and suction valve. Screw in 
prefilter (20) and fuel supply screw (19). , 


Check the sealing surface of the hand primer for 
leaks and fit the supply pump onto the fuel-injection 
pump. S , 


& 


Fig. 5 


\ eh 
Parts without numbers are not supplied individually. 
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EP/SA¥ 
EP/SP. 
-EPISP , 


- timing device i ina Aapring design. 


These 4- “spring Himing devices are availa ite; ‘in two sizes: 


With 35 mm (53/4 ) housing diameter 
EPISAL., 


‘EP/SA.D.. and — 
17 and 20 mm (“/,* and 25/5,”) |taper dia. 
FS a oe a aa eee emer ae oe With: 145.mm-(544/"). housing diameter 4s EP/SP(Z)... 20 
and 25 mm in" and 9/,,” ) taper _ 


Size “P" is a while the heiding diatater of size “A” is 
equal to that ofNte former 2-spring design and is con- 
structed in the 4-spring design starting with the D-modifi- ~ 
cation. Size °A” in “yn design (EP/SAZ.: = gear drive) is 
also new. ge AN ; 
\ 

Repair of the 4-spring timing device requires a few spe- 
cial tools which are listed In the following summary 
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. INTRODUCTION 


2) 
Les présentes instructions concernent fa réparation des 
dispositifs automatiques d'avance variable a Finjection, 
type a4 ressorts: 


Ces dispositifs diavante variable A 4 ressorts existent en 
deux dimensions. 

®@ du carter 135 mm: EP/SA..D.. et EP/SAZ.., @ de céne 
17 et 20 mm. a A 


@ du carter 145 mm: EP/SP(2).., 0 de céne 20 et 25 mm. 


La dimension «P» est nouvelle, alors que ta dimension «As . 


a le méme diamétre de carter que l'ancienne exécution 
a 2 ressorts qui, & partir de la modification D, n'est plus 
réalisée qu'en exécution a 4 ressorts. La:dimension «A» 
du type’ «Z» (EP/SAZ.. = 
est egalement nouvelle. 


La réparation ‘des dispositifs’d’ saree & 4 ressorts 
exige un outillage spécial qui fait ‘objet du chapitre 


suivant. 
bas 


entrainement par engreriage) 4. 


w3P 2227/8 
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INDICE) =—g_ 
aK Agina 2a 1. ferreauteien® 
: 3a Herramientas especiales . 
4a Numero de pedido y formula de tip 
7 ‘Oesmontaje : : 
‘Revision y reparacié: 


Montaje _ 


2. 
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1. INTROOUCCION 


- Las bideentas ‘astiecisnba describen la reparacién ie 
_ los variadores automatitos de avange can los modelos 
de 4 muelles. | 


Estos variadores de avance de 4 ‘muelles se ‘suministran 
en dos tamaiios: 


Cuerpo: de 1%_mm d, EPISA. D. y EP/SAZ.., con cones 
de 17y 20mm @. 


Cusine de 145 mm @, EPISP(Z) con pois de Sty : 
25mm ©. \ 3 2 
yo 

El tamao “P” es nuevo,-mientras que el tamafio “A” tiene @ 
el mismo didmetro de cuerpo que el modelo anterior 
de 2 muelles y, a partir de la modilieacionhy se fabrica 
en modelo de 4 muelles. El tamafto “A” en\modelo “2” 
(EP/SAZ.. = accionamiento por engranaje) es igualmente 
nuevo. is : * 


\ 


¥ 3 a . 
La reparacién de los variadores de avance de 4,.muelles 
exige algunas herramientas especiales, que se indican 
en el siguiente detalles: 


Part No. Type designation Ca “2. SPECIAL TOOLS — 
{ tf : Ls x * x a: # 
Re idles haan \ As v 2.1 eciat housing 


1 686 490 015 _ EFEPS9I 


4 
1686 490 017 EFEP 592 a ', 2.2 Coupling hpusing 
x As 2.1zbut for EP/SPZ.. 


KDEP 1010 i: 2.3 One set of assembly tools \ 


v- 


consisting of: 


KODEP “1011 -@ 2 " a) Mounting plate (with intermediate ring) ; 
a : ; . ‘for mounting and clamping the timing devices EP/ 
wes , en] SALD:. and EP/SP.. in the vise. 
KDEP 10/2 ae . _b) Drift arbour (mandrel) 
= : “. For pressing the radial sealing ring intd the 
of EP/SA.| , EP/SAZ:, EP/SP(2)..,with 17 ahd 20 mm 
. /,," and 25), ) taper dia. 
KDEP 1013 . me? grees ¢) Drift arbour (mandrel) * “ 
ere ee As in (b) but for EP/SP(Z) with 25 mm (lau) ta er dia. 
KDEP 1014 ney faa d),: Mounting sleeve al 
FEN pe ioe For the protection of the radial castas ring during 
installa@Qon of the cover plate 
‘ ? ae _ for EP/SA..0..,. EP/SAZ.., EP/SP(2).. with 17 and 20 mm 
aa . Shae ays (S/,” and 2/4,” ) taper dia, ; 
: “KDEP 1015 ; e) Mounting sleeve : oS 


: aes SF : As in (d) but for EP/SP(Z).. with 25m mm (le! ) tepey dia. 


~ 


1687 233011 EFAW7 , “\ "2.4 Dial indicator 
) : ; age ee Be = \ _ For measuring the longitudinal and transverse pccentn ity’ 
ese of the timing device. 


2.5 Indicator bench, Bosch, ee 1980 or commerci ily 
a 
\ available type. & 


For measuring the longitudinal and trangverse eccentric ty 
of the timing device in combination with 2.4. \ 


Tools marked KDEP do not have a 10-digit pact number. : 
Inquiries and orders for these tools should be addressed 
to Department KH/VKG 2. 


W3P 222(3 


a cs type coven 


’ ue + 


2 


Port Number 


: index.for products’ 


Mi 
ne Product ee governor, timing 


io 14 = EP/SPZ. 6. 
15 = EP/SPZ. 2 


total: timing angfe' in degrees Ore 
0 = timing angle: ined 
‘Wbasig- design) 
-= 10° 
; = 12° and more 
3-= 3.5° and less - 
4 >= 4 and 45° 
. §=§° Bal 
6 = 6° and 6.6° 
7=7 
8 = 8° 
a =9 


8th to 10th digit = serial number and direction of rota- 

tion, 4 

from 001 up = clockwise rotation 

from 999 down = counterclockwise 
‘ rotation 


cy 
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» Type Designation —_” 7 : oat. oy 
Pp = _ product group injection Sinipe 
a “etter denoting main design =° auto- 
matic timing device he 


AandPresp. = sub design letter = model sjze 

; ‘Size A’ = housing diameter 135 mm 
(5/14) 
Size "P= housing diameter 145 mm 
(5%/4." *y. 

_ If Aand P in the type formula are 
immediately followed by the rev/min, this 
represents a mounted timing device 
either with tangs cast onto the drive 
side or with two threaded holes for 
installation. of ‘@ multiple disk clutch. 

=. timing devige has acim at the circum- 
ference af the housing for installahen 


of a gear for dawigg: ; 


“Y4o0—1000 ‘= speed’ range. Automatic timing of the 


7 Aor example). injection moment takes place as a 
; sie ia function of the speed. 


A and BandZ = | letter denoting taper size 
A= for injection pumps. with a 17 mm 
(9/y") taper dia. 
B = for injection pumps with a 20 mm 
(25/52) taper dia. : 
Z = for injection pumps with ‘a 25 mm 
- (8/47) taper dia, “od 


5 = total timing angle in angela degrees, 
-(forsexample) . . measured on the camshaft of the injec- 
; tion pomp. 


- D “ so fatter denoting’ modification. Is inclu- 
_ (for exampf) ded in the type formula when design 

changes have been made after the 
prototype. - : 

EP/SA.. timing devices are 4-spring 

designs ater the O-modification. 


me Grr 


= letter secs direction. of rotation. 
R = clockwise (right), L = counter- 
clockwise (left). 


; = design index. EP/SA.. timing devices 
2 (for example) with D-modification ‘starting with code 
100. See identification lists for expla- 

nation of the index. 


4, DISSASSEMBLY WIP 22218 


Unscrew center screw plug and oil filler plug on the drive 
side. ; 


Clamp timing devices EP/SA..0.. and EP/SP.. in a vise 
using mounting plate KDEP 1011. 


Place mounting plate on the drive side of the timing device 
(for sizes A and B use corresponding intermediate ring) 
and bolt through the holes corresponding to the bolt hole 
circle. * , 


4 

2 of 
Mark the position of the gear in gear-driven timing devices 
and wnbolt gear from flaage at the circumference of the 
timing device housing. 


Place coupling housing 1686 490015 EFEP 591 for EP/SAZ.. 
and 1686 490017 EFEP 592 for EP/SPZ over the timing 
device housing from the drive side and bolt onto the 
flange (Fig. 2). : 


Equip vise with protective jaws and clamp.timing devices 
into the vise by the tangs of the coupling housing. 


Undo fastening bolts of the cover plate. 


Loosen cover plate with screwdriver and remove. Remove 
O-ring from the cover plate. ae 


WIP 222128 
Remove washers from the rollers and. disk waters from 


the spring retainer. 


Lightly compress the coil springs and remove both rollers 
together with bushing from the roller pins. 


Twist drive flange until it contacts the roller pins. Com- 
pletely slacken the individual springs by twisting the spring 
retainers. Remove springs and shims. 


MS 


Lift qut drive flange without tilting. Remove sealing sleeve 
(metal-rubber sleeve) from the drive flange in timing 
devices with inner seal. 


Mark the position of the drive flange in relation, to the 
timing device housing before disassembly of gear-driven 
timing devices EP/SAZ and EP/SPZ.. so that the drive 
flange ist not rotated through 180° during reassembly. © 


WP 2223 


Lift off the spring retainers from the pivot pins, Remove 
both flyweights from the hausing (Fig. 7). 


5. INSPECTION AND REPAIR 
Clean and wash all parts thoroughly. 


Inspect pivot pins, rollers with bushings and drive disk 
of drive flange. Replace damaged parts. 


Replace sealing rings and radial sealing ring in the cover 

plate (Figs. 8 and 9). The large O-ring for the external seal 

is of different materials (rubber or Viton) depending upon 

the timing device model. It is therefore imperative to use | 
the O-ring mentioned in the service parts list, 


Inspect sealing sleeve at the sealing lip in timing devices 
with an inner seal. Replace damaged sleeve. 


While assembling the timing device, coat all metal sliding 
surfaces with commercial SAE 90 transmission oil. 


fea ieee : s 


Replace the radial sealing cing. 


Remove sealing ring from its seat with a screwdriver 
(Fig. 8). 


' 


Position new sealing ring and press into the seat with the 
mandrel KDEP 1012 — for EP/SA(Z)..0.. and EP/SP(Z) 
with 17 and 20 mm (/4," and 25/3") taper dias. or 
KDEP 1013 for EP/SP(Z) with a 25mm ie Y taper dia. SS) 
ona press (Fig. 9). : 


‘ 


wee 
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6. ASSEMBLY | WIP L215 


Clamp timing device housing jnto the vise again (see 
Figs. 1 and 2). 


Insert both fly-weights and spring retainer. 


Slip sealing sleeve on the hub of the timing device hous- ~ 
ing from the inside (metal-rubber sleeve) for timing devi- 
ces with an inner seal. 


Install drive flange (in the case a& EP/SAZ.. and EP/SPZ, 
note marking made during disassembly — Fig.6). 7 


’Place rollers with bushings on the pivot pins of the fly- 
weights : . 


Press flyweights inwards against the stop and place drive 
disk against the rollers by rotating the drive flange. 


Check whether one of the flyweights fas play in this posi- 
tion. A non-touching flyweight may have a@ maximum clear- 
ance of 0.5 mm (0.02”) measured at the flyweight erds. - 
if play is greater, interchange flyweights, or rollers and 
bushings. Replace flyweight, if necessary. : 


In timing devices EP/SA..D.. and EP/SP.. an attempt to 
obtain an improvement can be made by rotating the drive 
flange through 180°. . 


Measurement and Adjustment of Installation 
Spring Lengths: ‘ 


Place spring retainers parallel to the spring contact sur- 
face at the drive flange. Using a vernier caliper, measure 
separately the average installation length for each pair of 
springs 


4 . 
Use shims to compensate the difference between the 
theoretical installation length of the springs and the larger 
measured length for each pair of springs. 


The theoretical installation length of the springs is 39.0 mm 
(1'%52") for -EP/SA..0.., EP/SAZ.. and 41.0 mm (199/,,") for 
EP’SP(2).. timing devices. 


The tolerance allowed when adjusting™the installation 
length of the springs is * 0.05 mm (0.02"). a 


rs we 


Neer 


Spring Installation 


Remove the rollers first. 


Paste the shims, as determined in Fig. 11, onto the guide 
pin of the spring retainer with grease. Insert both pairs 
of springs. ; 


With a screwdriver press the drive flange away from the 
spring retainer so that the springs are slightly prestressed 
and. the rollers can be inserted again. Place covering 
washers over the rollers and disk washers on the spring 


retainers. ~\ 


rw E WP 22 

On models EP/SA..D.., EP/SAZ.. and, EP/SP(Z) with 17 
and 20 mm (@/,4" and *5/5.") taper dias., push mounting 
sleeve KDEP 1014 onto the drive flange in order to protect 
the radial sealing ring. In model EP/SP(Z) with 25 mm 
(S/e") taper dia.juse mounting sleeve KOEP 1015. Fill 
the space between sealing lip and gust lip of the radial 
sealing ring in the cover plate with high-temperature 
bearing grease Ft 1 v 4. 


Fit the large O-ring on the cover plate and paste down 
with a little grease. 


Place cover plate on the mounting sleeve in such a manner 
that the holes align with the threaded holes in the fly- 
weight pins. 


Provide both mounting bolts with sealing rings and tighten 
with a torque Wrench. Tighten to a torque of 2.2 to 2.4 kgm 
(15.91 to 17.35 ft.lb.) Care should be taken that the large 
O-ring on the cover plate is not pinched. 


Testing of Timing Device for Concentricity 


Place timing device with a dry taper onto a dry taper of a 
tested camshaft. Do not tighten. 


Clamp camshaft with timing device between centers (for 
example, on a lathe or on a special testing fixture: for 
camshafts); measure the longitudinal and transverse 
eccentricity with a commercial indicator stand (for exam- 
ple, Bosch, model 1980) and dial indicator 1 687 233 011 — 
EFAW 7. 


Measuring points for the dial indicator for the individual 
timing device models can be seen in the following sket- 
ches (Fig. 15). : 
EP/SA..D.. EP/SAZ.. 
EP/SP.. EP/SP2Z.. 
Permissible transverse 016mm - 0.16 mm 
eccentricity) 5 (0.00637) = (0.0063”) 
Permissible langitudinat 0.17 mm 0.15 mm 
eccentricity (0.0067") {0.0059") 2 


Exception: EP/SA..D.. with cast-on tange = 0.5mm (0.02")’ 


Transverse eccentricity Longitudinal eccentricity 
Jeu radial Jeu longitudinal 
Desviacién transversal Oesviacién longitudinal 


Transverse eccentricit 
Jeu radial 
Desviacion transversa 


Cercle des trous 
__Circulo de agujeros. 


Bolthole circle 


Longitudinal eccentricity Transverse eccentricity : Longitudinal eccentric 
Jeu longitudinal Jeu radial Jeu longitudinal 

10 Desviacidn longitudinal Desviacidn transversal Desviacion longitudina 
RII MI asa +6 


“Laskage Fest Tor for Timing Device: | 3 wiP 2226, 


Mount tihiog device on a camshaft or a camshatt section 
cwith thefappropriate taper. Coat both.sides of the safety 
and segling ring with “Hylomar” sealant, Bosch No. 
§ 927 350 002 — VS 9844 Kk, and insert it so that the con- 
cave side faces in the direction of the camshaft 


Tighter the fixing wut with the wrench blowing tool 
set 1 687 018 001 — EFEP 583 (for EP/SA..D.., EP/SAZ and 
EP/SPAZ) with 17 and 20 min. {S/o and 25," ) taper dias. 


o 


(“/y?)taperdia.= 6ta 7kgf.m ee 50.63 Ibt.ft.) 
20mm (4/32") taperdia.= 8to 9kgf.m (57.86 to65.09 Ibf. ft.) 
25mm (fe )taperdia.~ 131014 kaf.m (94. 02 to 101.26 lbf.ft.) 


Bolt down the cepter screw plug. with ‘a sealing ring, 'Do 
not fill timing device, with oil.-Remove oil-fillar plug’ and 
connect a Compressed ar hose to the. hole (Fig. 16). 


Test timing device in the oil- bath at 0.5 kgf/cm? (7.4 psi). 
i 
The timing devie must be absolutely leakproof. 


. Perform operating ant firing tests according to Testing 
Instructions NOTWEP B. ; 7 


Connection diagram for leakage az 


Schéma de raccordement pour f'essai d'étanchéité 


Pressure gauge O—3 kgf/cm? (0—42.7 psi) 
‘-Manometrev0—3 kgf/cm? , 
Manometro. o—-3 kpfem| 


Pressure regulator 
Régulateur de pression 
Regulador de presién 


"Timing device, 
_aDispositif d'avance 
‘variable a'l'injection 


: Orifice de remblissage d'huile . ~ Variador de avance 
“Agujero de tenado de aceite : 


Olt bath 

Bain d'huile 

Water trap _ : ' Bafio de aceite 
Séparateur d'eau Besa 
Separador de agua 


VDT — WPP 222/38 
Edition 9.70 ~ 


Translation of German edition of 9 
Traduction de lédition allemande du 2.6 
Traduccion de la edicién alemana del 


TEST INSTRUCTIONS 
INSTRUCTIONS D’ESSAI 
INSTRUCCIONES DE ENSAYO. 


Autoniatic Timing Devices 6 0425... 
4-Spring Design . - EP/SA..D.. 
ane ann 7 _ EP/SAZ.. 
ae BRISE:. 
on " EP/SPZ.. 


Dispositifs automatiques d’ ‘avance | 
variable a l’injection 
(type a 4 baa ibel 4s 


a. 


2 


Variador automatico de avance 
(modelos de 4 muelles)”  ~ 


4, “ 
ROBERT BOSCH. GMBH STUTTGART GERMANY 


Cette documentation ne dort étre ni reprodvite, ni communiquée 0 des tiers. Nous nous réservons le droit excjusif de lutilisotion de notre propriété intellectuelle.  - 
+. 7 : . * 
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1. introduction 
Gq? : ! y 
The pecan of the automatic timjng device inthe 4&spring 
_ design EP/SA..D.., EP/SAZ.? and EP/SP(Zy. is described 
“in Repair Instruction manual VDT-WJP 222/3 B. ~ 
i & 
: The above repair instruction manual also contains the 
coding for the type designation and’ part number. 


These instrlctions describe the operating test of these 
: timing. devices on the. injection pump test bench. In 

testing a repaired timing device if is assumed that during 

installation, attention has been given to directions in the 
ree instructions, Rericulenly. the concedtricity test. 


¥ 


> 


2. Soni Eduipment a and Tools 


Part:No. ” % Type Designation 


_ 2.1 One set of » ; ; 
installation tools - 1687 018 001 EFEP.S83 
et / 


_ consisting of: ee Bt : 

pin wrench 1687 950099. EFEP 583/1 
=socket wrench 1687950 100° EFEP 583/2 
extractor 1,687. 960003" EF EP $83/3 


For timing devices EPISA. .D.., episaz.. and EP/SP(2) 
oe with 17 and 20°mm fe" and $4") taper dias. 


For loosening and: tightening the” fixing nut on the 
camshaft and for removing: the ening device from the 
camshaft, . 
2 

2.2 One set of : oc eee ; 
installation tools . 1687018002 EFEP 584 

fee Hy ry 

: a ae of: ; eS 


a pin wrench 1 687 950 102. EFEP 584/1. 
socket wrench . 1687950 10 EFER584/2 - 
extractor 1687 950 BEC 584/3 


Application as in 2.1 but for EP/SR(2).. with 25 mm 
a") taper dia. ine 


tw 


__ 28066 coupling part 
“rs iti plate | 1686 440 007 _ EFEP 588 


! os .. 

alae of: 
|Coupling part for the drive of timing devices EP/SA..D.. 

- jand EP/SP.. with 17 and 20 mm (33 and a") taper 

| dias, 72mm (234) bolt hole circle diameters, and 


intermediate plate for EP/SA..D.. with 115 mm (44;") 
! bolt hole circle’diameter. 


' 2.4One coupling part. 1686 440009 EFKH 1 Y 252 


For the drive of EP/SP.. with 25 mm (£4) taper dia. 


weP 223 


f F 
2.5 One coupling ~ 7 f F 
housing. 7 1686490015 -,EFEP 591» 


) 


For the gave of EP/SAZ.. ’ 


2.6 One coupling Gro ne 
housing 1686490017 EFEP 592 


For the drive of ERISPZ.. Spey oh Biggs 
fas y ; oe 

27 One contactor : 
_ Aeotact breaker) 1 sergio 000, gEFEP $09/1 1 ~ 


a 


Sak ‘contactor Yor feay on ‘PE(S). Aw ana ‘« 
PEWS. B.. she pumps. LS : Pee, 


Ae < : BE 3 ae 


‘ aa re 
2.8 One contactor a Bagh? 4 Emp eee BOS 
* (contact breaker) 3 687 224 $15 EFEP581 
a. -¢ ae: 
_ Asi in 2.7 for installation on PES) VP. size pumps. st 


_2.90ne stroboscope a , res 
gn ly oggt 1011 104. EFAW 164 

aly Cte oe § cot ; 
‘Flash’ stroboscope in gun form for flashing on the. -. 
graduated scale during testagy pf the timingdevice. _ 
ry jn’ Re ’ , ; : ois 


~ 3. Testing Conditions 


‘Test pump: - 
Testing of the simikg ‘device shodlg be car ied out with 
the songs Fumee. 


% Dativery quantity: 
=, _ For testing EP/SA..D.., EP/SAZ,. Q= £80 ¢c./1000 stro- 
~ Shes at n= 1000/rpm. es 


. 


For testing EP/SP(Z).. Q = 110 ce. 11000 strokes” at n= 
1000/rpm. | F 


Test Nozzles: _ 


EFEP 182; opening pressure 175 + 5 kgf/cm? 
(2490+ 71 psi) — ; 


ry 
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\o Pressure lines: 


¥ 


\ x 
_\t 6x 2% 600 4” x 54” x 254") for PE(S)..A.. pumps. 
6 x 1.5 x 600 (4% x 33" x 234") for PEISIS. 8.., BV.. 
and P.. “pumps. 7 v 
Testing Oil: =< ss eo 


aa V1l tif of 61v 11 is not avbilable in spurte: 
outside Germany "Shell Calibratlon. Fluid” can ‘be: 
used). Dat > . S ee 


ing the timing, device is filled with transmission ° 
(Bosch VS 9868 oil). - 
With © Without 
» taner seal’ inner seal 
_.. 60 ce. 
"200 ce.” 260. 


Ny * \ 


4. Mounting and~ Dism nting of the Timing 


Device from the Section. ump 


‘. % 
Unscrew large screw a om an \ 
a , \ 
tnsert. pin wrench of tool sat 1 687 018.001 = 
. EFEP 583 for ‘ 8 


“EP/SA..0.., EP/SAZ.., EP/SP(Z) jth 17 and 20 mar 
(R" and 44”) taper dias. : ee 


‘or 1687 018 002 — EFEP ‘584 for \ 
EP/SP(Z) with 25 mm (93°), (per dia. 


in such a manner that both tangs mate with the, channels 
\_ in the ‘hub of the timing device. / 
‘ -\ Beat. 
\ Insert hexagonal socket wrenar of the tool set through 
‘the pin wrench, and loosen and: remove the fixing ‘nut 
with the pin wrench while bolging smomebe: : 
\ 
Screw extractor into the hub of the timing device and « 
pull the timing device from the taper of the camshaft. by 
tightening and simultaneously holding immobile with 
the pin wrench. Remove eisalely and sealing ring. 


1 


\ 
\ 
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- “Mounting of the timing device is carried out with the 
-" “mentioned pin wrench and hexagonal socket wrench. 
The safety and sealing ring must: be covered on both 
sides with the—-sealant “Hylomar” 5 927 350 002 
VS 9844 KK and must be inserted in such a manner that. 

"the concave side faces. m the direction of the camshaft 
AFig. 2), | : —_ 
Tightening torque of the fixing nut: 


with 17 mm393") taper dia. = 6— 7 kgf.m ss 
(43,39 to 50.63 Ibf - fr ae AL 
©. with 20 mm ($§") taper dia, = 8— Okgf.m  - 
+ "(57.86 to 65.09 off > ee 
with 25 mm-($2") taper,dia. = 13-14 kgf.m_ 
(94,02 t0 101.26 Ibf-f 
ee Tightening torque of the oil filler plug: , ee 
1-1.2. kgf-m (7.23) to. 7.37 bf. ft) for all timing 
devices." ue . 


Tightening torque of the oil filler plug: ; 

| 3-& kgf - m (27.70 t6 34.93 Ibf - ft) for all timing devices. 
t recess for pin wrench 
bub . yi «420. 3 


s 


I ccamshaft of, infection pume 


4y_ thread for extractor ° . 
“MO fixing nut 9s | ; ree ESS oy 
° 8 oe : 
-VI_ safety and sealing ring 
_% ae e 
i ; on . 
cae . Boe 
ate “a 
3 : 2 
, ~? 


5. Installation.on the Test Bench | 
e Pi 7. @ 

2 SNE gs | EE ca Die. 8a 
Mount timing device on,the injection pump.(par. 4). Fill, 
with specified oil (see far. 3), close mounting and oil: fill 
openings. ~ a  S : 

.3 Note: Timing devices: with inner seal must be filled 
through the opening of the oil filler plug. Timing devices 
withoutsinner seal can be filled through the opening of 
the large screw plug. Oia «Bi M 
Coupling part 1 686 440 007 - EFEP588 for, 
EP/SA..D.. and EP/SP.. with 17mm and 20mm (23” 
and 43") taper dias. or 1686 440 009 — EFKH1Y 
25 Z for’ EP/SP.. with 25 mm ($3) taper dia, shoutd be 
mounted on the driving side of the timing device. 

~ (No coypling part is necessary for EP/SA..D.. timing 
devices with cast-on coupling tangs.) Di gor oS 


46 
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Coupling housing 1 686 490-015 — EFEP S91 for 


EP/SAZ.., 


or 1686490017 EFEP 592 for EP/SPZ.. 


should be mounted on the driving side of the timing 
device and bolted tightly, onto the flange. at the 
circumference. of the ousina) 


~ 


Mount injection pump with, timing device on the test 
bench and fit coupling tangs into the backlash-free 
multiple disk clutch of the test bench. The jaws of the 
multiple disk clutch are in the horizontal position. The 


distance between the- Contact surface of the coupling 


segment or of:the timing device and jaws of the multiple 


disk clutch is ae 0.5 rae (0. oes 


ae & 


Tighten the - multiple disk clutch first and then the 


injection pump. 


Install contact ieee “for- ATO DUSEODE gun_-orr. he 


een pump. 


PE(S)..A. 


ec 


The cont ef breaker 1 687 110 ,000 EFEP 103/1 for 
je PE(S}..B.. pumps is: mounted on the 


fitting of fhe spring chamber. cover and screwed on one 
of the threaded holes for the _cover with the long screw 
ghee ‘A spacer is supplied with the contact breaker 


for S).A:. 
ae 


pumps. 


When clamping the contact 


care must be taken that -the bréaker lever is 


actuated during - the upward stroke of rofler tapper 


(Fig. 6). 


Corrections can be made after loosening the 


two mounting screws in the slotted holes of the center 


breaker angle CeckEE 


ds, 


The contact breaker 1 687 224 515 = EFEP 581 for 
PE(S) (V)..P pumps is mounted at the threaded hole 
(M 24 x 1.5) of the start of delivery setting cylinder. 


After removing the screw plug, install the threaded 
sleeve without sealing ring supplied with the contact 
breaker. With the roller tappet at B.0.C., push the 
contact breaker onto the sleeve as far as it “will go. and 
tighten it. . - 


2 


Connect contact breaker cable with the two cables of 
the stroboscope gun 0 681 101 104 = EFAW 164. Plug 
cord into a grounded socket. 


& 7 
Mount. the control rod travel measuring device onthe 


injection” PUP: f 


6. Advanced Timing Test 2. 
Run through the entire ejasly range of: the timing device 
rapidly and smoothly with the specified delivery rate of 
the injection pump (see par. 3; set tha control rack travel 
measuring device to the control rack position corre: | 
spondirfg to the delivery rate). Flash the graduated scale 
of the test bench with the stroboscope gun, Place switch . 
in the stroboscope gun. into the ./’flash during contact 
opening’ "position: — white dot becomes visible... 
The timing in angular degrees must also. take "place 
rapidly and smoothly in accordance avith the speed 
adjustment. eos 


es 
5 ‘ Lom. 


No individual test values are given’ for timing devices of 
the 4-spring design. Testing sttould be carried out 
according to the values givén’ by the type. designation 
“punched in the timer-housing-The follow! \quidelines 
should be noted:, od. eA * es 


6.1 Test’p points Aer tolerances (see atso Fig. 9) 


a) Start of timing in rev/min, tolerance of.+ 100 rev/min 
‘for-the lower Speed given in the type designation. 
b) Timing ae in degrees at the given. lower Sided: 
tolerance O-—1° 
- | 
c) End of timing in rev/min at the upper speed without 
tolerance. ; 
: ! 
d) Timing angle in degrees at the upper speed, tolerance 
+0.5°. : 


| 
| 
' 
r 


6.2 Example: 

Type designation EP/SA 450-1000 A4 OR 101 
Re a“ Start of timing n = 350-550 rev/min 
Reb: Timing angle an : 450 rev/min 2 0-1° 
Re c: End of timing n= 1000 rev/min 


Re d: timing angle at n -"jo00 rev/min 2 3.5-4.5°. | 


” f 


Before starting the test, pl ce the pointer of the 
graduated scale on the test bench on any zero position at 

_about n= 200 rev/min: belwo the lower speed but not 
below n= 200 rev/min. w ‘ 


"> “Pass through the test points first with: an increasing 
see pee and: then, with. a decreasing speed and read off 
a ming adjustment'on the graduated scale. The advance 
. curve can sag slightly in the center over the entire timing 

2... range. The parallel shift between increasing and -de- 
creasing Speeds amounts to about 0.3° timing angle for 
_EP/SA..D.. and EP/SAZ.. and to about 0.5° timing angle 

for EP/SP(Z).. * ee ek ; 


1 timing angle in degrees 
" > test point b ¢@ 

“We test pointa, 0"! 
(Na fev/min, 


t 


IV__ timing curve ‘according to type designation 


U 


VL. test pointc — 


vii\ 


MI test point d- 


tolerance range — 


\ 
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With a decreasing speed the timing must return to the 
initial position originally determined with an increasing 


The uniformity of timing finally must be verified again 
with the control rack in the stop position. In this case 
the timing must return rapidly and smoothly into the, 
initial Reetion. : 
Me 

ott ithe desired test values are not obtained, it is"Necessary 
to’ determine, whether the correct springs have been 
installed and’ “whether the springs have been correctly 

asured~ (see -service ‘parts list and: repair instructions 
‘VDT- WIP 222/83 By. - . 
If it is necessary to open the timing device, the leakage 
test according to repairs: instructions must be made 
afterwards, . . 


oe 


7. Delivery 

oe Timing device. Walch’: are delivered’ superar: must be 
emptied after testing, i.e. they must be delivered without 
oil. In “this case.a clearly visible caution tag with the 
following text mast be arrached $0. the feng device: 


“Timing device must be filled with sisi transmission ‘oil 
SAE 90 before use. ’ — Phar ee et 


one, “ 


Lubricant volume: fe 
~ ~ Without 
" inner seal “-ininer seal 
; 


without an inner seal, the. ftyweights 
ron removal of the large screw plug. ” 


‘sare visible inside ) 


“Tirning ‘devices which are delivered, with the, einlection 
* pump mus bé use with oil. 


TEST INSTRUCTIONS. 
42. 


\ VDT-WPP 222/3B Suppl.1 | 


x Automatic Ti Timing E Device EP/SAZ ..on 
Fuel peleeuel: iced PES. a ‘Me a 


q. 
A new coupling member 1 686. 440 012 (GFEP 637) and. 
anew contact pulse sender KOEP 1036 Were developed 


, to enable testing on the injection pump t i . bench. 


‘These two special tools sigan be added f 
‘the Test Instructions, VOT-WPP 222/3 Bf ~ 
. ee 


eer ese a hee 
Delivery quantity for. testing EP/SAG.. 

injection puinp = 40 cm?/ 1000 stroke 
= 1000 ola on 


ate 
2 ee, > 
_% a ; 


- Lubrication: the jubricant volume the timing devicé 
sole Foreimode #89 cm’. gee: 


ae 
s 


’ 


(Section 4 of the Test Inseructians)* 


Fill with specified oil... ' 
Note: The timing sevice) has an inner ‘seh Cee fill 


oil only through oi filler plug opening, 
yy e. 
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Mount injection pump with timing device and supply 
pump on the test bench. x 

(See the text accompanying Fig. § of the Test 
Instructions.) 


\ 
The contact pulse sender i is mounted on the supply \ 
pump. 

Remove the large.screw cap from the supply pump. 
Remove spring, pump plunger and pressure spindle: 
Lubricate plunger and pressure spindle with Ol 1 v 13, 
and refit togethes with spring. 


“ 
- 
- 
2 
- 


> t 
5 ; 
Loosen the lock nut on the contact pulse sender and 
screw back the guide pie¢e. Screw the sender into the 
supply pump housing instead of the large screw ap: 
Connect the stroboscope gun. 
Drive the injection pump at about 1D0-rev/min and 
screw in the guide piece of the pulse sender until the 
stroboscope flashes regularly. Tighten the lock nut 

? , 


ra ane é 


w 


Seite 4 


In order th avoid misses or double-flashes, spring tension 
can be increased by screwing in the aud of the pulse 
sender guide piece. 


a 


" The advanced timing test is conducted as described in 
Section 6 of the Test Instructions. 


As regards the time taken for the test, do not forget that 
the supply pump is Operating without the fuel lubrica- 
tion present in normal operation. 


This publication must not be’ reproduced: ite ‘contents must not be Robert Bosch GmbH, 7 Stuttgart 1. Postfach 50 
to other persons without our written pernission. Ail rg rights Printed in 
reserved. +, Go x Imprimé en Allemagne Rép. Féd. par Robert Bosch GmbH Hausdruckere! 


| > REPAIR INSTRUCTIONS | 
BOSCH Oe -VDT- WJP 222/2B EP 


. “dition. 1.66. . @ : 


Repair SF . 
Automatic Timing Devices EPISD.. (EP/SB..) cin EP/SBZ.. 


m 


Contents 
Introduction 
Initial Inspection a: 
Dismantling, Examination and "Assembly of EP/SD. _(EP/SB =) ‘Automatic. 
Timing Devices 2 ee 
Dismantling ¢;° % 
Examination 
Assembly *, 
Dismantling, Examination ond Assembly of EP/SBZ.. Automtiotic ie Timing Devices 
Dismantling ' 
Examination 

Assembly “9 
Special Tools and Devices - 
EP/SO .. (EP/SB ...) 


EP/SBZ .. 


nee ee ee 


Introduction Ps : 


The method of operali on of dotemahie agnag A eiice is. described in pore 
VDT-UBP 001/5: Theferusal of this publicatign i is recommended before repair work 
is carried out on outomatic timing devices with the present instructions. 


a 
A basic distinction is made between two types of automatic timing device, the. 
method of driving constituting the only essential difference between ee 

\ ‘ 43 
EP/SD .. (EP/SB . .) automatic timing devices have two coupling fanae on \ the drive : 
flange for coupling them to the drive from the engine. © i 


N 


EP/SBZ .. automatic timing devices | have a geor screwed tightly to the drive flange 
ond are geor- -driven from the engine. 
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Dewing 


drive Hange 


Oil seal 


O ving 


Round nut 


Coupling tang 
of deve flonge 


Orive Nonge 


pin of 


Section A-B 


O ring 
Pocking ring 
Screw plug 


Coupling flange . 
Spring washer 
Bearing bushing 


—_ SS Oa) 


Rr . LSS G 
ali Lhe h hdd Retainer 


NR + ~ ; 
cD OO ES: ; 
yp PAK ~ Bearing bushing 

: Helical, spring 
a Flyweight 
+ Leof spring - 
¥ Flyweight Pivot pin 
; (illustrated without tound nut} 
EP/SD .. (EP/SB . .) Automatic Timing Device 


v4 


gee 


i 
j 
pin of 


jonge ; 
; 


Clockwise Br oiny 


rototion 


, 
Round nut 


. WWW 


INVWW eae 

ws yuiitinig VA 

-|-o-— 
, 

theta ttltld Wong 


WIN 


Orive tlonge 


Setting holes of coupling flonge 
* 


EP/SBZ . . Automatic Timing Device 


i} a 


ve: 
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we: ‘ . / 
Initial Inspection ; 


: 
An initial inspection is usually necessary before an automatic timing device is’ 


dismantled, A check- “up on the data furnished by the client i is also often advisable. 


Testing Instructions are included in the VDT.WPP 222/1 Test Specifications. ‘It is 
merely necessary to mention here that for “testinge EP: avtomagic ining 
devices the EFEP 369 driving mechonrem with normal cupng Sa RABE j 
- in place of theidrive gear. bac 


If the initial ins ection does nat result in test figures i in conformity with those given. 
in VDT-WPP 222K, the sautomatic timing device is not working. properly ang must 
be dismantled. \ t i 


« Dismantling, Eieeinnnion and Assembly of EP/ SO.. (EP/SB. ‘ ; 
Automatic Timing Devices i 


Where clockwise- sototing timing: ‘devices are involved, use EFEP 356 3h tted ring 
wrench applied to drive itlonge coupling tangs to-hold injection- pump “camshaft still 


and unscreW round nuts w ith FFEP, 504 pin wrench. a 


If the timing device drive ‘flange hos no coupling.tangs, _ on EFEP371 courting i 


~ which has the usual coupling angs.’ 


if, on the other hand, an anticlockwise- rotating timing device i is involved, use EFEP 96 
special device with EFEP 96/10" axtra- long strap applied” to timing device cover to 


hold camshaft still and unscrew round nuts with the pin wrench. . i! 
Use EFEP 372 exirocton (M32 x1 5 thread) to remdve Summing device from injection, 


pump sanienoft ‘ 


\ 


oe 


\ 


2.1 Dismantling 


Fix timing device on 
EFEP 373 gssembly tool 
(Fig. 2). ‘\ 


4 


3 ms a 
Use EFEP 96 special device 4 
‘to unscrew timing device 
cover in direction of rotation 

~ given in type designation: 

. (Fig. 3), e.g., EP/SD..L.. 
~(EPASB .. L: .) anti- clockwise. 
~ » ay 

Catch any grease which 
escapes. 

i a Pee 

Remove O ring from groove’ 

sof coupling flange. * 

Push flyweights outwards 
slightly and insert two strong 
screwdrivers infree gaps .. 

’ (Fig: 4). Lever screwdrivers 

down carefully to posh‘rive 
tonge off upwares: 


0 
= 


Remove drive flgnge. x 


e 
Remove O ring iit groove 
in bearing bushing of drive 
flange. 


Quast > 
4 re 


Extract helical brings ond , 
shims.” oa % 


a 


Unscrew leaf springs. 
; wigp * i 
Remove. flyweights ftom’ * 
their’ pivot pins in coupling 
flange 5 


\ 
Bes 


Withdraw sapling flange 


from assembly tool. , . 
\ 


q. : 
Remove screw plugs from 
coupling flange. \. 


iB 


WSP 222)2 


2.2 Examination 


, 


Wash all parts in seiahie. Yo hot usé trichlorethylene: (rubber seals wwostd oe 
destroyed). The profiled cam surfaces: of the flyweights, the. contact surfaces: ‘of the — 
driving pins of the drive flange. andthe coupling tangs should be: examined: for 
wear. Where wear is.apprecinble, parts should be. exchanged ond the plement 
parts should also be washed cledn. * a : 

ae 


Grease ports with FT 1 v5. ’ 
; el 


. 4 es 
Assembly BO ae Gis ie - 


ix coupling une aoe tool.” 


° 


ae 
Fix flyweights on hes prs ‘of coupling Hhnee. 
\ 9 
* Screw on leof springs (do not fergel.spring washers). 
ae ai 
Replace O ring in groove in bearing bushing of drive flange. 


" wv 
Use grease to stick shims in recesses of drive flange pins. - 


. , > iis © . 
Reploce drive'flonge so that its pins rest on ends of ee ° Pe 


Insért helical : springs. Use lef. “spring fillister head screws val flyweight pivot pins to 
locate; iB otherrends,j in recesses in driving pins of drive flange. 

Use EFEP 356 slotted ring wrench to turn against force of helical springs and press ; 
drive flange down simulfaneously (Fig. 5). 

Check position of helical 

Spree and use screwdriver ~~ & 

*to dorrect if necessary. 


Fit O ring iRgroove of 
coupling Hlatge. 


Place EFEP 374 protective 
ring For oil seal in cover on 
drive flange (Fig. 6). 
and replace timing device 
cover, turning the latter , 
 slightlywhen doing so. 
The flyweight leaf springs: 
should be gentiypressed 
inwards. , 


t 


Screw on cover and tighten 
with EFEP 96 special device. 


Remove oil seal protective 
ring and take timing device 
off assembly tool. 


ie) sit a ‘t 
Test as laid down in “>. 


WPP 2227/1 B. 


After packing with grease 
(350 g of Ft 1 v 5), install’ 
screw plugs (do not forget : 
packing rings). ae 
Fit timing device on 
injection-pump comshoft. 
Where anticlockwise- 
rotating timing devices are 
involved, hold camshaft still with slotted ring wrench; in the. case of clockwise. 
rotating timing device's, em employ EFEP 96 special device. : xh 


» 


Fig: 6 


” Use commercially available torque wrench to tighten round nuts. 
Take tightening torque figures from WJP 101/1 B. 


” 


Dismantling, Fxominslion and paremaly of EP/SBZ .. Automatic Timing Devices 


Use EFEP 376 wrench in 
setting holes of coupling 
flange to hold injection- 
pump camshaft stilland =, 
unscrew round nut with 
EFEP 124 pin wrench. 
Removing timing device 
from injection-pump, > 
camshaft with GF 8207, 
extractor (M 24x thread) _ 
and EFAW 1/4 copper 
spacer...” 


Dismantling 
Remove drive gear from 
drive flange. 


Fix timing ddutice on 
EFEP 377 assembly {oer Fig.7 — 
(Fig. 7). ae 


wt ) 
Remove retainer ‘ond shims; ae re 


Push flyweights oulwards Slightly’ and insert two strong screwdrivers,in ee gaps” 
(similar procedure as for EP/SD.. (EP/SB ...), see Fig. A). 2 
» Lever screwdrivers dawn carefully to push drive flange off upwards. 


> \. 


a 
ara 7 3 Z 


- 
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Remove drive flange. 

Remove helical springs and shims. ; 
: 8, ‘ Se en wy Ath 

Take flyweights off pivot pins.of coupling flange. ~~ - oe eee 


2 : ‘oe a 
Remove coupling flange from assembly tool. 


3.2 Examination A GE 7 eS na Py 
Same as examination of EP/SD .. (EP/SB..) (2.2 on Page 5). : gr a Se SS & 

3.3 Assembly . . oe = yh ae nh 
Fix coupling flange on assembly tool. - 


S cite he Es 
Fix flyweights on:pivot pins of coupling flange. a? , 
: A 


Use grease to stick shims in recesses of drive flange pins. oh 
Replace drive flange so that its pins rest on ends of flyweights. 


Install helical springs in recesses of coupling-flange flyweight pivot pins and of 
driving pins of drive flange. 


Use EFEP 378 wrench to turn against force of helical springs and press drive flange 
down simultaneously (Fig. 8). 


Check position of helical: 
springs and use screwdriver. 


to correct if necessary. - 
< 


Replace shims and retainer. 

| Fit appropriate number of 
shims to give timing device 

axial play of 0.05 to 0.2 mm. 


Remove timing device from. « 
“assembly tool. 
7 
Tes}’as laid down in 
WPP 222/1 B. 4 


by: 


% . is Fig. 8 


y 


Replace drive gear on drive flange. . ve~ 


Mount timing device on injection-pump camshaft. Hold camshaft with wrench and 
tighten round nut with commercially available torque wrench. — 
Toke tightening torque figure from WJP 101/1 B. \ 
wae es ' 7 
if . 
\ 


’ 


wed 


c PB 


4. Special Tools and Devices 


a 


4.1 “EP/SD .. (EP/SB ..) i: fy Part No. 
Slotted ring wrench EFEP “356 1 687 951011. . 
Pin wrench ; ' EFEP 504-1: 687 950.084 (replaces EFEP 124) 
_ Coupling EFEP 371 1 681 242902 
” Special device ; EFEP 96 1 681 316 003 ‘ 
7% Extra-long strap EFEP 96/10 1681316005 
Extractor (M32x1 5 EFEP 372 4683 462 022 
Assembly, tool EFEP 373. 0681342006 
Protective ring EFEP 374. «°1'680'501005 
om : ‘= * , . uy 2 
4.2 EP/SBZ.. A ig! ey Bee ee, @ tt, ae - 
ete Wrench EFEP 376° = 1682316002 a po. 
we Pin wrench EFEP 124 + 1687950064 i ws 
Extractor (M24 x 1.5) EF 8207 0681342004 a 
' Spacer <" EFAW 1/4 —- 1 683 120 006 - 
aed Assembly teolt = : EFEP 377 1 681 340 022 ; 
* Wrench " EFEP 378 = 1: 682316003 
Drive fixture (for testing) - EFEP 369 1 681 242 001 - o 
me Pia ~ i“ oN dat 
5. Explanation of new type formula ot aha 


x oo ae 2 te 


Exomple: EP/S A (Z) 500...1250 ASC oe 


1. 
i os aU pad M lat E~ eos. 4g - ; 
ltemNo. 1 2 3 Se eae tg, ao ten 4 
Item 1 EP/S = Timing device fo Gmofic adjustment of injectién timing 
i ar 


(see point . io 
above) 2A... __ = Dimensions of flyweights | 
OL ee 4 = Open types,. preferably ltor filing ¢ a gear (without this 
> third letter, closed type) ; 


4 500...1250 = Adjustment range of timing device; within this speed range 
injection timing is varied! automatically 


5A = With 17 mm taper, preferably for fitting to A pumps 

B = With 20 mm taper, preferably for fitting to B pumps 

M = With 17 mm taper, preferably for fitting to M pumps 

y an = With 25 mm taper, preferably for fitting to Z-, ZW pumps ea 

Ww ‘= Timing device fitted to shaft Pale 
65 = Total adjustment angle in degrees, measured on camshaft rae 

of injectionpump oe , ee ee: * 

7¢ = Modification letter” i" 
8 Rorl = Direction of rotation letter, viewed ae drive end 
91 


= Version code 
Owing to the new versions of timing devices Susilsbie, the designations of two existing 
-timing devices have had to be altered: EP/SB. ao becomes EP/SD”..Z and EP/SCZ 
» ..M becomes EP/SEZ ... M. “4 


. cr dy Me 


C17 


CA =>. us ye 


BOSCH - “REPAIR INSTRUCTIONS 
= vot: WJP 222/1 B EP 
* Edition 1. 66 


Repair and Testing of | | 
Automatic Timing Devices EP/SA.. and EP/SCZ.. 


Contents 
: Introduction 
|. Dismantling 
A) Initial Inspection 
B) Working steps for EP/SA . . devices 
a Working steps for EP/SCZ.. devices 
. Examination a 


7 ‘Assembly and Testing 
“A) Working steps for EP/SA. Matices 


B) Working steps for EP/SCZ. devices 
V. Special Tools and Devices ga 


— 


|. Introduction ; ° 
The method of operatio Af ostomar timing devices’ is described in publication VDT: 
UBP 001/5. The perusal of this publication is recommended before repair wark tszarried 
out on automatic timing devices with the present instructions. ee Ad fg: aoe 
Automatic timing devices differ from manual timing devices in that; within a certain 
speed range, they automatically disp'ace ¢ e pump shaft a number of, degrees relative to ; 
the engine shoft. This speed range and the tngulor displacement i in degrees are given ins” 


the type designation. Test specifications are, listed on Test Specification Sheet WPP 222/1. 


—_—-" 


s 


A basic distinction is made between two iypbsof automatic timing device, the method of 
driving constituting the only essential difference between them: 


a) EP/SA. | : 

These have two ding langs on the drive flange | for SouPling them‘to the drive from 
the engine. : | : ; 

b) EP/SCZ. : ER! a 
These hove © geor screwed tightly to the Arve flange ond are gear- cacien from ‘the 
engine. — 

. Dismantling Mee, 


A) Initial inspection, ; eee of te ee, 
An initial inspection | is often necessary before on automatic timing device is dis- 
mantled. A check-up on the data furnished by the client is also recommended. To carry 
this out, the timing device must be rigged /up on the test bench. To check timing 
advance against speed, an 1 687 110 000 (EFEP 103/1) contact breaker is fitted to the 
pump and the 0681 169004 (EFAW 62) stroboscope is used to read off the timing 
advance angle in degrees over the speed range (Fig. 1): 
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a, 


ua the timing device fitted to a so- -called high-speed pump (e.g., PESSA..B. .S 
21), an 1681920000 {EFEP 1903/7) contact-breaker lever” must be fitted to the 
1 687 110 000 (EFEP 103/1) contact breaker. 

Asthe EP/SCZ timing device has no couplings tangs but is gear-driven, an 0 681 240 0 
(EFEP 302) drive fixture must be used to test it (Fig. 2). 


>For phis purpose, unscrew drive gear from the timing device and screw on EFEP 302/1 
codpling with graduated scale in its place. Then refit timing device complete with 
coupling on the injection pump. Mount 1 683 101 035 (EFEP sigs vard with pointer 
on ba bed of the test bench AG: a we. X% 


Flosh lam 
0 681 169 004 oeFAW 62) 


“4 Ss si: ff 
+ ope Kier - ‘eS 


-_ 7 


XN 


EP/SA oulomatic 
timing device 


conta bre 
1 687 110 000 werer 103 Vy 


are 


stroboscope 
0 681 169 O04 (EFAW 62} 


s 
"ES Nee mean 


Fig. 1 Testing an automatic timing de- 
vice EP’SA.. with 0681 169004 
(EFAW 62) stroboscope. Test set- 
up on EFEP 25... test bench. 


When an EFEP 25.. test bench is used Coopiing Ss rt all aa Re 
at speeds above 2000 rpm, utilize an ee 
0 681 240 004 (EFEP 70 B) intermediate gear ic 
unit (Fig. 4). In this instance, illuminate the ; 
graduated scale on the coupling during test- 

ing. Now fit 1683 101035 (EFEP 302/2) cross- 

type disc to couple the injection pump and 

timing device to the test bench or interme- 

diate gear unit. 


If the automatic timing device is functioning 
properly, figures obtained will indicate 


nearly linear timjng advance. If the figures = Sie a eos, Se 

obtained are not as specified, the timing Fig. 2 0681 240 040 (EFEP 302) drive fixture for EP/SCZ 

device must be dismantled. ; automatic timing device " 
-2- 
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Contact breaker - ~ 
1 687 110 000 (EFEP 103/91) 


4 


Orive fixture 
0 68) 240 040 (EFEP 307) 


Flath lomp : 


— Stroboscop e 
0 681 169 004 (EFAW 62). 4 


Fig: 3, Testing an automatic timing device EP/SCZ.. 
Test set-up on 0 680 140001 (EFEP 5 C) test bench 


Contoct breoker 
(EF EP 3103/1) 


Orive fixtu 
0 681 240 ou. (EFEP 302) 


Intecemediole geor unit, 


0 681 240 004 {EFEP 70 B) 


Flash lamp 


= Stroboscope — bd 
0681 169 004 (EFAW 62} cats 


_ Fig. 4 Testing on automatic timing device.€P SCZ .. ot speeds 
_ above. 2000 pm 
Test set-up on EFEP 25... test bench 


B) Working steps for EP/SA . . devices (Fig. 5) 


: iM Cover . 
Flyweight pivot pin Flyweight ’ (housing) © Packing rings 
Round nut ; __. Drive Hange ; 


Hub dec. 
(coup tlonge) Inner casing 
Greasing hole with 

' sceew plug 


Fig. 5 Components of the EP/SA .. automatic timing device 


. Hold the drive flange coupling tangs of clockwise rotating timing devices / 
with slotted ring wrench EFEP 119 and unscrew round nuts with EF 8101 D or. 
1 687 950.060 (EFEP 124) pin wrench. Prevent timing devices which rotate anti- clock- 
wise Hen eens with 1 681 316 003 (EFEP 96} device. > 


. Use EF 8207 eviraeior and 1 683 120 006 (EFAW 1/4) ial to remove automatic. a 
timing device from the camshaft of the injection pump. rae 


. Toke a discarded camshaft. of the right size (hereinafter. called. the “assembly 
shoft”) and securely fix the timing device 0 it with key and round nut. 


. Install a half coupling on the other end of the assembly sh shaft ond secure with key. 
. Clamp the SiclnG tangs of ine half Apuplings in.a vise so that the assenibly shaft is 
held vertical. 


. Unscrew and remove cover isang) with 1 681.316 003 (EFEP. 96) device {in direc- 
tion af rotation given in type cesignation); catch ae grease ‘which escapes. 

. Apply ivcrage to coupling - tangs of drive flange with slotted ring, “wrench 
1 683.080 000 (EFEP 119) to’ tens.:on springs and simultaneously manoeuvre inner 
casing constantly to and fro in order to pull it off upwards. Remove flyweights, , 

/ springs and inelt mn 


. Pull away hub disc (coupling flange). 


WIP 22214 


C) Working steps for EP/SCZ . . devices (Fig. 6) 
x i ve. . 


% 
The automotic timing device for AD 4 and 6 Ford engines should, if possible, remain, _ 
engaged with the other gear wheels. Removal of the pump is described in the WEP ~ 
112/1 Instructions. 


iy ae sae 
a ; :: Ovive flange" pean vs 
: Shim {oxiol ploy) 
! Retoiner 
f — 
~ € 
\ }. y 
££ ____——__ Helicol spring 
Pe 
Hub disc (coupling flonge) 
‘ " “Elyweight 
Fig. 6 Components of the EP/SCZ .. automatic timing Uevice 
/ 
. ; / 
1. Use pin wrench 1 687 950 015 (EFEP 231) to unscrew round nut, using.) 687 950 514 Sages 
(EFEP 361) wrench to keep timiag device in fixed position (see Fig. 17). ~~. | 
‘ Hs ae i 
7 7 * ‘% = Het , 
: a ty. ie. a 3 * “ee / 
2, Screw in extractor EFLM 14 and ; wy 
“.remove timing device from injec- 2 oe : Pe, 
tion pump camshoft. The latest . eke 


‘extractors have a thrust screw 60 
mm long; if the latter is not avail- 
able, a normat hex.-head screw 
of at least this length or a shorter 
one with o copper spaces should 
be used. a 

/ 

3. Clamp 0681 340015 (EFEP 322) 
assembly tool (Fig {7) in vise and 
fix timing device on it so that the 
two grooves in the guide Bush of _ 
the coupling flange mate with | 
the cross ridge of the tool. Locate - 


timing device securely with ne: “Fig. 7 0.681 340015 (EFEP 322) assembly tool clamped in. 


head screw Gnd washer. - ® vise 


Ge? Vig tee 


> 


4. Unscrew gear. Remove retainer and cs play shim from hub of coupling flange 
(Fig. 8 a). a ij 


5. Place lever on drive flange ond. attach with the two hex.-head screws for the gear. 


6. Use lever to pull off drive flange upwards (Fig. 8b), paying attention to springs 
and shims which come free in the process. - 


Fig. 8b 
Dismantling the EP/SCZ automatic timing device 


. Examination 


i 


Wash all parts in eakeline: do not use trichlorethylene. 

The profiled cam surfaces of the flyweights, the contact surfaces of the “sewing pins of 
the drive flange and the coupling tangs should be examined for wear. Wheré wear is 
oppreciable, parts should be exchanged and the placement parts should also be. 
washed clean. 


: The twosflyweights must move around the ping easily without app redanle: play. 
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IV. Assembly ond Testing 


° 


A) Working steps for EP/SA .. devices. a 


a a . : : : an ae BS 
; ; 7 } 


lan the assembly shoft vertically i in a vise and ecveely fix eoveling flonge to its free” 
- end with key and Tpund nut. 


2. Mount flyweights and -fifdrive flonge with inner 
‘ €asing over them. Remove assembly shaft from vise, 
hold vertical and shake coupling flange with drive 
flange pressed agoinst it. The-flyweights must move 
in and out easily. If not, take off drive flange and 
locate arid eliminate rubbing points. Then clomp |: 
ossembly shaft vertically in the vise again. 
8 <a 
. me 
3. Remove drive flange again and locate springs: in 
flyweight pivot pins of coupling flange. Fix’support 
of EFEP 131 assembly tool under the free end of 
each spring so that the loiter ore raised opproxi- 
mately 5mm above the flyweights and, coil ends 
are turhed downwards (Fig. 9). 
The application of Fi 1 v5 grease to parts is recom- 
mended to help keep them ene together. 


f 
f 


i. : il Fig 9 snes the? springs. " ae 
4. Use Ftl v5 grease to stick shims” requiered in pins, are Basa 22 


of drive flange: as eaichad : s wag - 


: ‘ ‘ rae oe 
4 


‘3. Serew guide of 068) 342001 (EFEP. 131) aiemtly tool onto Sevpling fae (Fig 10, 


The drive flange of the latest timiag devices has, insteod ‘of an oil seal, a brass ang with ©: 

a groove into which on O ring is fitted. ‘ 2: : 
This brass ring has on internal diameter of 28 F 7 (28 ¢ ‘+990 $4) mm. From now eke guides 7 
of the 1 687 950 015 (EFEP 231) ossembly tool will be Scallobile with ‘ag external diometer® 

of 28h 11 (28 = Q120) mm. If the assembly fool available in the worksh®p hos o 284-0. 
mm guide; this ) be ground down to the 28h 11 measurement (28 = 2.13) mm. 


. 


» : ; Ws. 


6. Put drive flange on guide and over fly- . ee Be ea . 8a tan) ats, 


weights so thot the driving pins ore lo: . - 
coted in front of the raised spring ends. 


SY 
SM 
ee 
£ pose 
& 3 
mSN 
ae : 
: ad \ 
-7- 
2 ie 
aaa ab 
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7. Put .EFEP 119 slotted ring Tht screw 

_.wrench over coupling tangs, ata 
place thrust member of -—  ——  Worher 
0.681 342.001 (EFEP 131) as- 
sembly tool on top with 
washer above and screw in 
thrust screw until its head 
contacts the washer. Com- 
press springs | by turning 
wrench, press’ inner .casing 
down by turning thrust screw, 
ond pull out supports care- © 
fully by tipping up. 
The springs must not be al- 
lowed to slip in the process. ze 


y 
. 
Theust member 
3 
t + 


Fig. 11 Compress springs by turning wrench 


mee 
7 


“8. Keep springs compressed and use’ socket wrench to furn thrust screw and press ‘drive 
flange fully home (Fig. 12) until springs snap into position in driving pin locating’ bores. 
Springs which are not fully” home. can be monoeuyred into poption:: with.a screwdriver 
insetied eet the holes of the, innec “casing: 


: aie 3 
- — 
9. Remove Uieus! screw, theust ‘member, guide and - 
ring wrench. ie ae ae 
by 
“7 cL ie we : 

10. Place packigg -ring’ on coupling” ‘flange, “grease 
thread of-cOver and screw on to coupling flange, . 
tightening with 1 681.318 003 ee 96) device 
: (Fig. 13). i ete: 

N.B. Do not tighten aectvely: ds otherwise: it 
willzbe impossible _ to remove -the, cover’ once“ihe. 
latter has become warm,“ ay : 

Ensuré:that the oil sedl is correctly lochted when 


tightening. iy aa 


yo % 


hs eget 


. Remove finan device from desnuly: shaft nd fix’ 
provisionally On injection pump camshaft without 


packing it with grease. (For lighteningdorque, 
17 below. } vA 


12. Mount injection pump with timing device on test bench. Axial ploy on coupling 
should be 0.5 mm. Fit 1 687-110 000 (EFEP 103/1) contact breaker and use, strobo- 
scope to check whether timing advance at speed given in type designation iS 
achieved. Remember that an ‘automatic timing device which has -not been packed .~ 
with grease will start to operate ata speed of 50 r.p.m. lower thon normal ae el 
reach the maximum position some 50 r.p.m. sooner. as ley 


N N aa VUE MMM MMM EE: EEE LY Like With Lp THLE. WM idive 
x - SS 


mh 
cece ie 


SOS SSF 


-: “fig. 13 Tighten cover ith 1 681 316 003A€FEP 96) device 


13. If the advance angle. i is too smg 
selection available in.Spare Parts List). If the timing device ;starts to operate too ' 
soon of foo lote*(not forgetting the 50 r. p.m. difference without greose packing), 
extra shims must be in érted or shims must: be removed (see aeleciion veilable! in 
Spare Parts List). , en ee hg ee : r 

14. After this test,,remove the timing device fiom the injection pump rand test for leaks 
in oil bath with compressed air at a supply pressure of 0.5 kg/cm? 2: 1 psi). . 

JS. Before e ovtomatic timing device i is "permanently fixed to the inieclion pump far 
service, it must be packed with grease. See'Fig. 5 for greasing hole. Use 150g of 
Ft- Av5 for timing devices with up! to 10° advance range, 2009 of. Ftlv5 for, 

J devices with up to 20° advance range. 9. _ 

- It is easiest to check the grease packing by weighing the firing device on: exact 
scoles (first weigh empty). 1 
The grease can also be werohed ondfilled i in with a commercially available grease: 


gun. 3 
To pack with grease, use wire, fasened at oil seal in cover fo allow air to escope.cr | 


*%, , 
16. Mount timing device on its pump once’ ogain on test bench and check a second 
time. : 


bleed at second screw if there. isone. — 


17. To ensure that timing devices and couplings do not free iheniealtes from the shaft: 
in service, the following tightening torque figures should be observed when the’ 
round nuts are tightened: ° 


< 


. 17mm taper end with M12 thread = 6... 7 kgm (43.4. . 50.6 Ib.ft.) 
20mm toper end with M14x1.5 thread = 8.5... 10kgm (61.7.. . 72.3 |b.f) 
25mm taper end with M18x1.5 thread = 13...15kgm (94 ...J08.4 Ib.ft.) 


i vw -9- 


‘or too lorge, the springs must. be sudianged (Gee i 
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B) Working steps for EP/SCZ .: . devices 


aan 
oe 


, . Lv 


_ ee " are ee 
Z 


Working steps 1-10. for the .EP/SCZ.. devices differ from those for the EP/SA ae 
devices, but the instrGctions relating to fitting the devices to the injection pumps, axial | 

«play when coupling and testing (11 to 17} are applicable, t is recommended: to carry 

“out tests without the devices packed with grease. Once’ it has been’determined whot 

required, final assembly should be carried-out as follows: Ji acre 
ao a le mee eae z 
1. Fix coupling flange on 0681340015 (EFEP 322) assembly tool, which should \pe 

clamped in vise. Thoroughly grease hub and flyweight pivot pins with Ftlv5. 

™ ae ee ; ee ee re AG Noe ks 

< a (ater 3 a a ae vo \ “ee 


ts yO 


2. Grease-bores and profiled 


com surtoMs of flyweights and fix later on pivot pins. \ 


yp sis wats 


3. Use grease to stick shims for-spring locating bores in pins of drive flange. 
eae : é 
4. Screw lever on drive flange and fix latter on&coupling flonge so that driving pins 
rest on flyweights (Fig. 14). Grease hub thoroughlyfirst. - Pe 8h Bee 


_ 5. Now insert springs so. that they fit perfectly in the loegting bores of pivot a ~ 


_ driving pins (Fig. 15). To do this, keep flyweights in outward posifian, i-e., in - “, 
contact with outer ring. " so! oS 


. 


. N 


. Move flyweights to: rest position, i: e., press fully inwards.,Now prgss drive flange _ - 
down with assembly levér and turn simultaneously (against pregsure of springs) 
until driving pins can be pushed into contact with the profiled cam surfaces of the... 
flyweights (Fig. 16). 26, > dee 
It may happen that thg’prings do not remain correctly position®djn the pivot pins. >’ 
In this case, they can be manoeuvred into position with a screwMriver (as in the ~ 

‘ case of the EP/SA.. devices). : 


. To secure the whole as- 
sembly, place shim. .and 
oil seal on hub of coup- — 
ling flange and check axial 
play between coupling 
flange and drive flange. 
This can be from 0.05 to 
0.2mm. 


8. Unscrew assembly lever. 


Fig. 14 Fix drive flonge on coupling flonge to assemble \ 
: rare 


-10- 


W3 P22 4 


eS \ 


oS 


ad gz 
Py) SR 


9. Screw On gear, using hex.-head screws and waders: Ensure tha hex: head screws 
do not press against fhyweights. 


10. Roneve ming device Se 0 681 340015 (EFEP 322). assembly ool and fit on 
injection pump..When the roynd nuts are tightened (tightening eo 6-7 kgm... 
SE . [43. 4-50.6 Ib.ft.]) with any com ercially available torque wrench and on EFEP 231 
 -._pin wrench, the coupling tlangss sshould be prevented from rotdting with an 
7 687 950 514 (EFEP 361) wrench (see: Fig. 17). The gear should not bel for this 
purpose Qs parts. nay be Syersiieted ard MESON: may become permanently. 
= “ \. os a. 
I 


! 


~ 


fig. 17 Use 1 687 950 514 (EFEP 361) wien to prevent ) ’ 
- rotation when tightening round nuts” 


« 
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V. Special Tools and Devices 


A) For EP/SA.. devices 


Extractor. _ 0 681 342 004 (EF 207) | 

Spacer .°. .. EFAW 1/4: ° | 

Slotted ring wrench 1 683 080 000 (EFEP 7 , 

Pin wrench EE BOLB— ° on 

: > or] 687 950,060 (EFEP 124) ‘ 
P spcat ae - «1 681 316 003, (EFEP96)}° 

Sm SIrOBO5E oscope ~ 0681169 004 (EFAW. 62) 

.Contacf breaker “1 687 110 000 (EFEP Lo) 
Sry tool 068) eet (EPSP 131) 


e 


B) For EP/SCZ.. devices 


~- Extractoh  g ae 0 681 321 003 eeu Ve i 

Wrench 7 | 1 687 950,414 (EFEP 361) . 

"Pin wrench=.- “S687 95 (EFEP 231) - 
Stroboscope ee —_ _ 0681 169 004 (EFAW 62) eo 

- Contact breaker | 1.687.110.400'|(EFEP 103/1) 
Contact breaker lever >. 1,68) 920 000 I(EFEP aS 
(only for high-speed pumps) — - en 
Assembly fool with levers, 0 681 340 015. (EFEP 322) | i ea ee 
Drive’ fixture Caputo --0. 681. 240-046 (EFEP 302); 


ae ieteaa & STING SG 4N STRUCTIONS 
BOSCH . » > VDT-WPP 222/1B EP 


Edition 10.65 ee 
. . . % \ 
Automatic timing dove : ae ‘ 
a For test data see WPP 222/10... EP ‘ 

‘ ‘ 4 ; - \ iS : \ i 42 ce . 
1. Test equipment — Pe, 2 SS Bosch: Part No. cr Te } 
Contact breaker . EFEP 10371 1 687 110 000 a eu ee 
Stroboscope EFAW 62 0681169004 ee ONS 
Drive fixture EFEP 302 0 681 240 040 > « i oe 
Drive fixture . EFEP 369 + 9681242001 eS RS an 7 
Coupling EFEP 371 06812420022 = Mee es 
Contact breaker fever = 103/7 1681920000 = fs 
2. Test conditions 7 | “a eee. 7 eg ut 
The timing device can be tested j in ‘atu on its fuel injection pump (Fig. 1). a 3 \ fae ae 
For timing devices EP/SB . . without coupling tangs, coupling 0681 242002 (EFEP 371) wa designed. Paes, . 
For timing devices EP/S . . Z, which have no.coupling tangs and“are geor driven, testing requires the utili- / 2 
, Zation of drive fixture 0681 242001 (EFEP 369) or 0681 240040 (EFEP 302) (Fig. 2 and Fig. 3). : 


rn. ~ Unscrew. the. gears of the timing devices, replacing them by the coupling used in Ssnicnenean with the” 
drive fixture. It is, however, recommended to mark the original position of the gear on the inleciien timer. - 


> Subsequently, refit the timing device complete with. coupling to tts pump. \, H 
pa No @ 
: sheet eters 
_ . \ FP 
o ad Py PN 
A ~ ‘ 
, Flosh lamp ~ : ¢- e \ 
EFAW 62 © ~~~) - 3 
A 
<<", ~r | y 
d 3 ‘ 
se 
HS oe, Rechts ay 45 
AAA, ; ‘ a oe 
NIB AR Nae FT ’ F = 
Timing Sad any, geal: a. ae 
device ‘ i Me eben ey 
Contact 7 a 7 ; ° 
breoker . 
EFEP 103/1 » ts e 
2 
; , ; 
a? 
pa 
Stroboscope | z 
4 ~ EFAW 62 ged 7 
4 pe : 
s a 2 
+ ee r) 
: a d- 
s ™~ aay 
y ; as , 
P) o és 
rj -) 
é 
, 


Fig. | “Testing ore automatic timing device EP/SA . 
~ with stroboscope +0681 169004 (EFAW 62). 
Test set-up on injection-puma test bench 
EFEP 25... 3 : ; 


e 
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Contac) 
breaker 
EFEP 103/1 


Orie 
fixture 
EFEP 302 
{see Fig. 3) 


ra 


Stroboscope 
EFAW 62 


Fig. 2 Testing an automatic timing device EP/SCZ.. 
Test set-up on injection pump lest bench 
EFEP 5. 


When injection pump test bench EFEP 25... is used at speeds above 2000: RPM., intermediate geor unit 


0681240004 (EFEP 70B)-has. to be utilized (Fig. 4). In this instance, the graduated scale on the coupling has: : 
to be illuminated during testing. Now couplé fuel injection pump and timing device with cross disc to.test - a 


bench or where applicable to intermediate gear unit. 


The delivery rate of the injection pump must amount to 75 + 0.5 cm?/1000 strokes throughout the nlite 
test. During the test, the governor is made inoperative (on RQ and RQV governors, for example; by re- - 


moving the governor cover). 


3. Test 


2 


o 


aie Y . . ; . 7 
After the governor has beet made inoperative, the contact breaker is fitted to she injection pump and 


Coupling : Guord 


with with 
aradvoted scale ; pointer 


Fig. 3 Drive fixture EFEP 302 


* Cross- 


type 
disc 


f 


the cables are then connected: to the stroboscope. In 
the case of timing devices on so-called high speed 
pumps, contact breaker lever 1 681 920000 (EFEP 103/7) 
has to be fitted to the contact breaker. Subsequently 
set the delivery rate of the injection pump to the pre- 
scribed value using the control rack. Far this purpose use 
either control rack stop oF control rack, travel measur- 
ing device EFEP 42 A or EFEP 452. . 

As a first measuring point use the zero position values. 
(column 2 in WPP 220/10 . .). At the given speed, the” 
pointer should be set on the graduated scale so that it 
shows o favourable number for measurement when the - 
lamp flashes. : 

The timing angles must lie within the renee ‘values. 
In the case of new or repaired timing devices, the tol- 
erance in the end position Pose charge) 
should be £0.5°. ; 


WPP 2221/4 
& 
4. 


If the timing angle measured (start- “ZN Gh Te: Fan Wah ¥ ne! 
r Me value “zero position” — column ; - 5 ees oe orn 3S EFEP 103/1 
- and final value - column 7 to 8 ; aN ; ‘ Sees 
in WPP 220/10...) is too ldrge or too » : tbe LN future 
smalt, The springs have’fo be ex: _ Ob Ee ~~ Bey 
changed. Weaker springs produce 
larger, stranger springs smaller tim- a ; AA Bc: 

_ ing angle adjustments. If timing ad-. Re Ff aa i pedals 
justment starts too’ early or too late, Ty See Aes Lea 
shims have to be added or removed. A % 

Add shims if adjustment starts too 
early, remove shims if adjustment 
starts too late. See also VDT-WJP ° 
222/l and .. ./2. 


= 


Note that the vedues given for auto- 

“matic timing dévices apply to con- 

ditions without grease charge; tim- 

ing devices with grease charge start 
to adjust slightly later. 
\ 


. 


~. - 


Attention! The axial sian: 
tween drive coupling ond fi timing de. 


c t : Fig. 4 Testing an automatic timing device EP/SCZ .. . ot épaeds : 
: c must be approximately: 05 mn above 2000 RPM on injection pump test bench EFEP 25 
during test arid on assembly. \, : C... with intermediate geor unit EFEP 70 B 


\ 
_4. Type formula explanation 


” A more precise definition of the individual sizes available become ft necessary due to nes new. versions of | 
timing devices; the following versions are now available; i 


EP/SA 500—2000 A 5 BRI EP/SD.... 
EP/SA_ ... ... B 5 BRI EP/SEZ 
ER/SBZ. “ssc ae Bg 2 2 
EP/SCZ . ne es 


Example: EP/S A (2) $00... 1250A5 CRT 
ItemNo.° 1 2 3 4 — 5 678 


Item 1 EP/S Timing device for automatic adjustment of injection timing point. 
(see 2 A...E ~ = Dimensions of flyweights) oof 
above) o = Open types, preferably for fiting a gear. (without this third letter, closed 
type) 7 . @ "aad : 
Adjustment range. of timing device; within this speed range injection , 
timing is varied automatically. ails PRE 5 
SA With.17 mm taper; preferably for fitting to A pumps Pe OS 
B With 20 mm,taper, preferably for fitting to B pumps , , 
oM ; With 17 mm taper, preferably for fitting toM pumps 
Z With 25 mm taper, preferably for fitting to a ZW pumps 
Ww Timing devicé fitted to shaft. 2? > 
65 Total adjustment angle indegrees, measuscd on comsnats of injection 
pump 
7 Con. ; Modification letter 4 
gRorl Direction of rotation letter, viewed from drive end 
91 Version code 


Owing to these new types, the designations of two already existing timing devices had to be altered: 
EP/SB.. .. BV becomes EP/SD ... Z and EP/ SCZ... Mbecomes EP/SEZ...M 


A 


A " 
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~ RE-USING DELIVERY - VALVE HOLDERS 


MODIFIED TORQUE: ON 
OISTRIBUTOR- WE FUEL- INJECTION Pumps 
ee and NAee hme) 


ie LES oy cage : : 
ee ; 4 “ ap : . , 
u, . : z Be nin acs , 
7 2 we . ie or . a. 
: z ee P > , on 


Removed (defornie’) sel ery) valve holders. may onlybe- re- used. under the following 


conditions: a re 4 
i es . ae eae 
aS . * ithe. sealing edge is’ nae damaged on. “cracked; eat, tice 


Bat 
the ‘sharp edge on thé siaped: seal is ony deformed slightly, 
ane is vee vipiplesnoulders:” a 


’ j 


When exchange-scheme ce Apiection pumps ‘ “are repaired, delivery- Valve? holders 
which are rusty on es aad or which are canaged must at all costs be Feplaced, 


» : fe 


e The tighténing tordue of F used ™aelivery- valve holders is 


f 


net o* ee en er 
_ The tightening. torque “of new aie ne Rolders’ when 
oe ‘these are screwed into a new distributor. head es me : 


te 
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"Governors type. RQ be 
2 for : fess / - ra 


Fuel Injection Pumps ae 


F ? pene ee ea eed = sae i: 


9 
4 
f } Contents rae 
I. Introduction 7 
II. Dismantling 
A) Examination of incoming anima ss 
iN 
B) Sequence of operations — 
III, Examination ana Repair ee 
A) Bell crank’ “levers ; eh 05 
B) Plyweignte’ ‘(governor Sandan) 
C) “Kcticulation piece . 
D) Lever mechanism and tfaneniegion elements 2, : 
E) Rubber buffers we ae be seus ¢ ae 
Lot ne we : 
IV. Assembly : 
1 Flyweight assembly 
B) Lever mechanism and transmission elements oe or “ a bite 
C) Adaptation aa te OES A, oe 
. ¥ wes ! ‘ 
ae a : 
‘ ees : Bail zi z) , 
¥ a oe ed 
s « , 
a “a & : ee 2 : wok : e gt : : 
: Special Tools and Appliances Required = ° ~>- / ‘ 
Lg Te of f ae : 2 : a 
, ’ - an ‘ SS # " ee on : / 
“ a nes : Ree oR Ge, en GR es a «go. For ‘epplicatisn 
\ ; : er, gree} eee | ee. refer to 
- Clamping ‘s\ pport . EF 8498 to clamp pump and governor - : oe eo 221/1 B 
Spanner [\, EF 8101E for fixing nut.for governor size A - WEP: 222/14 B * 
_ Spanner | 8 EF 8101D for fixing nut’ for governér size'B .° WBB!222/1 B 
Hi Spanner EF 6115A for adjusting governor springs -- ‘ "WER 222/2 
Thrust screw EF 6138A for depressing governor springs - WBF 222/2 
Spanner ; EF 8506 for screw cap on governor. housing WEF 221/5 
Extractor ‘, EF 8449 for governor size A | ° ¢ WBF 220/3 B 
Extractor’ \ EF 6207 for governor size B ! : WAF 220/3 B 
Inside turning’ < { . 4 5 
equipment . EP 86526 for re-turning flyweights es a 


Measuring de a 
instrument ‘. EFEP 49 for adjusting the adapting travel | WBF 222/5 


I. Introduction =~ t 


The operating principle of the sliding block % governors type RQ for fuel 
injection pumps has been described in leaflet VDT-UBP 211/3 B which}it is” 


advisable to consult prior to a ea a governor as outlined in the present |, 
instructions. : : ace 


The governor type RQ differs s eanaepeneeiis: from the ‘conventional previous. a 
types +R and RP bye the Sliding fulcrum of the floating lever. The transmission 


ratio of the floating lever is, thereby, ‘adjusted ‘according to the ‘podition ' 
of the control lever. ; " ; 4 ; 


fe. 
As on the governor type R, the floating lever is ‘firmly joined to the conical 
rod by a link fork, The stop position can no longer be adjusted at: this’ ‘point 
owing to the absence of a slot in the link fork. On the governor type RQ,*, the 
correct position of\ the floating lever is. adjusted: on the: slider by the oe 
insertion of compensating” washers. : - tall ‘ 
contrary to the previous practice, there. are now. two edsustatie stop screws 
provided outside the | governor housing for the accurate adjustment of full’ 
load quantity, and of ithe stop position; a stop lug. cast on ‘to the con€rol 
lever comes up against the two stop screws (see Fig. 1). \ 


- Full load | ws, 
Like types RP, all govi rnors type RQ are Gaverasy ates spree.” : ot 


\ fitted with.a vibratiorl damper. The latter housing 
‘acting as a buffer is ‘mounted between: the 
driver fitted on the camshaft and the’ 
articulation piece, and attenuates’ the 
driving impacts of the camshaft. wee 
The designation marked on. the name plate 
of the ‘govérnor housing indicates, as usual, 
7 the gean idling speed and the rated SOP 
: speed cr maximum speed. 


Control lever ¢/ | 
5 
‘a 


Stop lug ar, 


“Stop adjusting - 
_ , crew : 


” 


‘When r airing flyweight governors maximum 


cleanliness is essential. , Set, ot 3 eS aiee 
ae (Fig. 1. Stops qn the #- 
Bae at +g BOVernor type RQ ee 
ee , eet e ke ee 


5 mae . - Gs : . . - = ‘ : a my 
er 8 tue ef A an Bo ee, a ee on ee 
' . Vain + 4 a oe ge a 


II. Dismantling 


foun > 


Ay! Examination of incoming equipment 


Ewin 7 ni 
Before dismantling the governor“mounted on the fuel. injeétion ‘pump, it: is | 
very often essential eee the condition in which it«is received. 

: , It is: likewise advisabre to check up on the- ‘complaints made by. ithe | 

ves customer. To do so; the, fuel injection pump. popoanee Ne, its. BO nuee has 

to be tested the test ‘stand. “ ; : 


Correlative . components - should be checked for’ Slearance idle being 
‘dismantled, and, ‘repldced where the clearance is excessive... Accurate 
fitting of. the components is essential as, owing to the considerable.” 


leverage occurring in governors type RQ, any excessive.clea ce exerts 
, a dfstinctly noticeable effect on - control rod, . we mai 
: ° ! 4 : Of 
B) Sequence of Sperations (see Pig. 121) *? ae aay 


wd nn et 
1. Clamp fuel injection pump complete’ with “governor attached on -clamping © 
support EF 8498. Unscrew ey, pin (7) and fitingxscrems of = 
governor cover (18). | 
2. As the governor cover: is séaled with a Senilie composition, use hubeee 
mallet to loosen it, and take precautions to collect the lubricating 
a oil from the governor housing! 
Sea Holding control lever’ (17) vertically, lift housing cover off upwards. 


Oe a ae i 


IIT. 


. 


\ the guiding slots, the “bell eran levers 


: : 


3. Remove link pin (16). Sudnend link. fork (20) temporarily. 

4. Unscrew castle-nut (9). Remove cover dise (8), washers (5) and 
floating lever (22). Remove slider (articulation piece). (4) and 
remaining washers a (Care: Do not enbercnange the washers placed in 
front of, and behind, the slider!) ~~ \ a 

5. Bend up lock washer (23), unscrew doth haxacon mits';” extract coupling 
bolt upwards, and renoye adjusting. pin (1) {link pin). 

6. Remove guide bush (3). ° eo * 

7. Holding the camshaft on ‘the coupling or on the ‘injectien. timer, 
unscrew round nut (fixing nut) (29) with spanner EP 8101 E (fore 
governor size A) or EF 8101-D (for governor size B).- 

8. After screwing the extractor EF 8449 (for governor size A) or. EF 8207 
(for governor’ size _B) ‘into the\driver. (26); ‘de ach. the latter’ from ae 
the camshaft. 

9. Lift the driver (the governor hub): (26) off the ‘articulation piece 
(39) with\the aid of two screwdrivers (see Ee a then remove 
rubber bufifér (30). on® Sf : 


Dismantle remaining, flyweight assembly. (PRo..) and lever gechanien inside. 
the housing coyer. in accordance with the’ following sequence of operations _ 
only where req ired ‘(excessive eleapance] JeMINES damage, ‘and the ‘dike).” 


10. Removal of} 
To do so, 


1 


governor springs: 

screw, round nut (33) usi ie 

8115 AS :Remove guide- bushes Paps 

fates ) (34) and governor i 

. + Springs, qlso adapting parts, . 

"where supplied. . 

11, Drive grodved taper pins (49) 
out of the flyweight (38), and . 4 
remove, pivot pin (25). Detach \ 
flyweights and bell crank levers ! 
(40). \. | 

12. Dismantling the lever mechanism 
(inside the governor cover): ¢.* 
Loosen, clamping screw on control 
lever (1/7). Remove control : lever 
and key J Drive tapered pins. ean 4. 
of steering lever” (11); extract = 

lever s aft (10). Cae oe ; 


Articulation 
piece 39 


Pig. 2 Detaching ‘the driver 
é Hi Pg \ w 
° YO Se ae aN ‘ 
ee Ba a \ 
Examination d Repeie RS nie ; 5 ere 


All dismantle a parts: should be thoroughly washed. The condition of the pants 


should permift strict adherence to the dimensions and-clearances specified 


“for assembly, and thus keep the test a abe of the governor within the 
permissible/ tolerances, Worn ar damaged) parts must be replaced. 


2 Ao. 

The wel, crank levers being subjected’ to 
strong fermanent stress are subject to 
wear. After assembly, the holes provided 
for the adjusting bolt of the belli crank 
_levers! must) never be reamed”out with a 
reamer (to avoid chips). In case of _ 
uneven wear (see Fig. 3) especially in 


| - ae i Tos te . oe 4 
ns) Bell crank levers (40) ; - i i . net Psy 


must be replaced. 


\ ye * Set , a, 
ie " Fig. 3 Uneven. worn bell 
ae . crank lever ‘ 

. (to be replaced) 


B) Flyweights (governor pendulum) (38) a 
The centrifugal weights should be specially examined whether the surfaces 
supporting the inner spring plate are worn (see Fig. 4). , 

Inside turning ° bi 
equipment 
EF 8526 


| 
| 
| 


2 Collet 


POODLE DORA LELIOTTIE NEE NT EN 


Minimum dimension permissible e: 
after face turning.= 2.5 mm 


17 mm ais 


aves 


Minimum dimension permissible - : 2.3 Y 
for flyweight PMF 115 2% 5s 2 ma H , . 
s 13) J : f ; pra 
Fig. 4 Permissible overhaul dimensions for flyweights ik 


i 


If but slightly worn (about 0O.-1 mm), the flyweigh' may be faced on 
g lathe with the aid of the equipment EF 8526, (obs¢rve minimum dimensjons). 


C) Articulation piece (39) ° ; j , 


! 
When damaged, replace articulation pieces 


- . ees 4 2 . ! 
’D)> i mission elements 
: D): Lever mechanism and transmi e 


, 
{ 


: : Uae i 

When transmission elements are checked, parti¢ulur care nee be taken 

to eliminate worn parts. H a i oe) ‘ ; 
Where lateral grooves show on the dlider “or where link pin and slider are 
blue through inadequate lubrication, these Parts have tp he replaced.’ The 
‘sliding block should slide easily, though without playy tnithe its guide 
formed by the floating lever. Should the bearing of the lev o shaft in | 
the housing cover be worn, both parts must be replaced, as Ire uired. 

‘Perfect functionipg ‘of the transmission parts is essential. ,Where the 

\. movement of the control rod is impaired by jamming or by excessive play, 


“it no longer follows pliantly the motions of the governor and thereby ae 
impairs the running of the engine. ; ae ON 
ae a | oy ey i “ 
\ ; : ! oy we ON 


: ! 


: .. Oe 
i: v® Pag) 


E) Rubber buffers (30) ae 
The rubber buffers between governor hub and’ articulation piece must be 
faultless. Since they are frequently damaged in the. process of reassembly, 
the hints given in the section dealing with assembly~should be given 
special attention. : ; 4 


IV. Assembly | Sa ee Pee pg, | as 

All parts repaired and replaced should be well washed before assembly. All 
moving parts should be oiled with 01.1 v 10 before assembly. For. assea@ling, 
the seqtience of dismantling is feversed. 2 aos “2 . fee ee ts 


- s 


A) Flyweight assembly (PRG:.) oe 


a 


Force pivot pin (retaining pin) (41) into the articulation piec 
and secure it by means of grooved dowel pin. Mount‘ both bell cyp 
levers (40), also the flyweights (38); insert pivot fpin (25) and 
with grooved dowel pins. ; 7 oe 


Compress both flyweights, check that they touch thé articulation piece, 
and that the holes in the bell crank levefs are in alignment. 
flyweights or bell crank levers, where required. ¢ ! 
After|inserting the coupling bolt (24) the flyweights should 

readily to and fro without jamming. <> aon 


j 0 


* Se] 


LT ear 
Ina 


a/"@ 
® ey i 
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ui) 
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if 
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. : ‘ . eet 
: vernor Springs 
‘ \ 


Fig. 5 Assembly of ¢ 


1 . , by \ 
. . \ 
§ : “ Sie fa aX 


a . 
~ 


a en 


2. Assembly of governor springs (see Fig. 5) : . 
Serew. the flyweight*assembly tempqrarily.-on to the shaft end of the 
fuel injection pump ‘to which the governor housing is attached. Use . 
epee EF 8506 to unscrew*the screw plugs from-the governor housing. 


Insert inner spring plate (37). Tighten collared round nut (guide bush) 
(47) and round nut without collar (lock nut) (48), where such nuts are 
provided, or insert, preset adapting parts (see IV C). Insert springs 
(31), (32) and (35), also guide bush (outer spring plate) (34). 


-4- 


A 


Use thrust screw of equipment EF e136 A fo > impart initial stress to 
guide bush (34) and the spring underneath. Fit guide bush onto milled” 
surfaces of the threaded bolt by alternating pressing and turning | 
movements of the Spanner. After increasing - ‘the \nitial stress, screw . 
round (adjusting) nut (33) further down ‘using spanner EF 8115 A until 

the threaded bolt projects at both ends by about 1 mn. 

Care: Where further tensioning of the spring is required, the ices den, 
bolts should ,project only about 2.5 mm in governors, type RQ.-A \ . 
or 3.5 mu in governors type RQ..B, to prevent the springs being, © 
compressed coil to coil. : ' 
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Fig. 6 Tolerances for projecting of threaded bolts 


. | 
when the spring tension is a5ed, the bolt must not recede but remain \ 
yee 2 o> flush with tthe round nut. : 5 te 


, 


The “pound nuts should only be given either half: or full = “turns in order 
to ensure their engaging in the slots. : 

The outer springs~need sufficient initial stréss ‘to suavenitany anladg 

play of the flyweight “m-~ats best position,. because only ther? are, the 4 
round nuts positively secured ‘ “8 
The threaded bolts should’ evenly Project on each side, _of the flyweight. 


3. After removing equipment EF. 8138 Ay 
again unscrew the flyweight assembly 
for testing and subsequent assembly.’ 


4. Insert coupling bolt (24) temporarily. 
Place driving end of the flyweight 
assembly on its flat, surface.° 
Exerting pressure on the coupling 
bolt, compress idling springs until 
the successively harder. stop: farmed 
by the maximum speed control springs 
offers resistance. The idling travel 
should measure 6 mm for each fly- 
weight. Try turning the flyweights 
both ways round pivot pin (25) 

(see Fig. 7). Both weights should. 
fit evenly secured and without play. 
If a flyweight can ‘be moved, either 
the inner spring plate (37) or the: 
compensating washer (42) on one side 
should be replaced for one of 


different size. ee 


Fig. 7 Testing the play of flyweights 


at , 
Insert key in camshaft and push driver (26) on to the shaft énd; “iotin’ the 
articulation piece of the governor without rubber buffers (30), insert lock 
washer (26). Use spanner EF 8101 D or E_to screw on round nut (fixing nut) 
(29) With compensating washers (27). ” 
(Care: Never use one-armed spammers, as they, endanger the onical shaft ena 
When using flat lock.washers, tighten nut with a torque of 4\to 5 nkg (about 
30 to 35 ft. 1b.).. 5 


Check ,that the axial play measures from 0 65 to 0.1 mm, so that\the fly- - 
weight assembly. turns readily with camahaltt arrested; otherwise, : 
compensating cael (27). ® 


Detach. the flyweight assembly from the camshaft, and. insert ruyber. biffers ” 
‘ into the recesses of the, articulation piece. Mount driver conmpfete with. 
previously oiled lubricating: wick. Lift rubber buffers with the aid of A 
scriber at the lugs of the driver (see Fig. 8). Press arived fi Home witht the. 
aid of a rubber mallet. a 


Push the flyweight. embly : 
complete with vibrat¥dén™damper 

on to the camshaft, ‘insert 

‘lock washer (28); place 

compensating washers (27) © 

the round nut (29) which 3s 

then tightened with a Spanner. 

Bear in mind hints in brackets 
at the end ‘of par. 5. 


After mounting guide bush* (3) 

tighten both fixing screws 

temporarily. tp it 
ra 


> 


‘bell crank’ levers: ‘and Link pin. Compress. ml release idling sprin 
flyweights” ‘should thus ‘return to their rest. position. The coupling-volt 
must not’ jam. ~(Care: Bult do not use a reamer after asse Sly). Screw hexagon 
nut on’ Insert lock washer (23), screw. lock cat axial 


coupling bolt to “6.5 tol 1. mm, with levers forced gpart’ and: tighte nut and 
lock nut: ia each opher. Bend up tab wasney-n both. nee nhts. : 


” that pi Aciente and bell crank levers move readily in: any positi 
that they are restored to their-.end' position on the ‘adjusting qi 


with wire which must bé "passed round ‘the collar. - 


oy 


ob . uv 
t o 


3. Adjust position of the slidér temporarily, as only a test of the control rod 
travels gn the test stand will reveal whether the position of the slider in 
relation*to the control rod is correct. Push at least te . washers (5) on link 
pin-. - (1). Mount slider. , 


Ae -Placing a rulerlon the housing, measure the distance betwekn slider ‘and ruler 
with a vernier caliper or depth gauge.| (This can also be measured after 4, 
mounting the floating lever). to 


centre of. sl 


er and supporting surface of housing with the: tives ights in- 
neutral 


(see’Fig. 9): 


. 


ee, ry 

® ‘or governor housing, 149 mm dia. 9.08) ay mm foo ce 

i " 143 mm dia. (RQ..B): 30 (amy ~ 

s. = , eee Sa a 7 mm dia. (RQ. .B)? 39.5 eae ies * Pad 

: . (Dimerts2ons arg obtained as a result, f measurement as, read plus” thickness of 
ule minus half the. thicknes$ of the slider. ve © Or PES 
a - ’ , eo 
5. Push on at least:.two more ° 


washers (5) and cover disc s 
: ’ (8). Tighten castle nut (9); 


6. Check that slider clearance 
measures from 0.05 to 
O.1 mm. (The slider © 
should slide downwards 
by its own weight); ° 
where required replace 

> _ the washers underneath 

“the castle nut. 

; Secure castle nut with ~ 


split pin. 
(Care: washers in 

‘ ,front, and atthe back, 
of slider must, be: flat 


- and without burr.) 


oe 


7. Mount floating lever. 
(22), couple it to the 
‘link fork (20), and- 
secure with split pin. _ 
The control rod should” Pig. 9 
move readily to and fro, 
even when lateral pressure 


2 


Measuring the . 
distance ¢*.... . 
betwéen shider 
and housing 


* $ fis 2 
oe Yo Sy bs 
er mechanisn | ae 


Kae \: bas 3 ee 
and sXeering lever (11). / oo | tes aoe 
- securing them with split pins. Insert key for control lever 17) in the lever 
: shaft. When mounting the control jlever, enreg’ Shah by, push lever into “stop”: 
‘position’ and fix it~there with screw. © i 


ou, 


9. Where pumps are attached in an inclined position, the shaft. bearing shoul. 
in addition, be provides with a Buna packing when must be pressed on aroun 
washers by means of the control lever. ; 


| 
| 


i : : 
‘ : ; \e 
Ce 


v : Care 
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40. Push the control rod to "stop" position and hold it there. Set control 


lever (17): obliquely upwards. Mount governor coVer (18) from above \ 
(see Fig. 10), so that the sliding block (12) is easily introduced into 
, its guide formed by the floating lever (22). a7. ae a 


£ 


a . Fig. 10 Mounting the cover of the governor og 
. : . ~ E a we a 
11. Screw housing cover on temporarily i.e. | without’saling ‘composition... Screw . 
«e, in guide pin (7). Check are ne control rod te they mares »y, ithe control 
. lever. ee oo 


12, Mount fuel dnjeeeion: pump cowplcte with governdr “ork test Catariae Check: 
“ correct ‘position of the slider according to.instrictions. WPP 00f/4 B, - 
sections IV D 1 and 2. Interchange washerg’ 2G) in. front, and at- the ee 
of slider, where required. Le aes a) ; 


13. Once the slider is dn correct position, . remove cover from’ governor again. 
Remount after applying.a god layer of sealing composition Kk a v a 
" + (Hermetik)),¢ ana ‘tighten.’ i o os 


14. Fill up w th good quality ‘engine oil o1 tv 10 through the flap-covered . 
lubricator, unt#l the oil emerges’ at the sarew plug.(6). ° E 


15. After ailjusting and ggsting pump and goyernor according to WEP 01/4. B, 
secure guide pin and . fixing screws on eens: Eevexner by esulkinge: 
= ‘ ; ® “ ny 7 + , Be 7 a > 


C) Adaptation\ 7 _ 8 9 a 


In idling and maximum-speed governors fitted with adapting device, adapting 
menbders. with, springs are incorporated in the flywéights between the maximum ». 
speed control springs (31) and (32), and the inner spring plate (37), in” 
addition to the conventional governor. springs. The. adapter spring (43) is 
located inside. a spring retainer (46) which on its outside supports the two 
maximum speed control ‘springs. The spring retainer es separated from. th®. 

inner spring plate by the adapting travel "a" (see Fig. 12). The adapting 
travel is adjusted by compensating washers (45). For length of adapting travel, 
please refer to test value sheets ‘WPP 001/4 B, section B. Assembly is effected 
together with the governor springs IV. A) 2. 


< 


’ a 


Quide bush Con 


aN 


sating 
a 


ae 
Spring plate 7 a “a 4 a 

apen 

rin 


Fig. 1 Measuring the adapting travel _ 
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1. Clamp measuring equipment EFEP 49 in vice. * ., 


2. Push compensating ring or washer (42), guide bush (44); ‘Spring Nee Gi 
and spring retainer (46) in‘thia order on to re pin of the ee es 
equipment. 3 


Push the spring retainer (without, the spring) ‘dom to the stop and ‘set dial 
indicator to zero. \ ; 


Remove spring retainer in, then fix as many compensating: washers (4 as. 
required (thickest ner again the pin of the equipment so that thei fombined 
thickness provides for adepting travel "a". Push on the spring}/retainer 
without the adapter spring to check the adapting travel. 

The reading of the dial indicator mst show the correc ipting travel. 
(Bear in mind that the pointer turns anti-clockwise). 

Should the specified value not. pe attained, change compensating washers, 


(Adjustment without measuring saatesnens, in an energency : : 
Assemble adapting parts without adapter spring.as. described above under 

para C) 2. Check for no play of the guide bush between the inner compensating | 
washer and the spring retainer. This applies when “the spring retainer is in 
overall contact with the inner spring plate; without: the guide’ bush moving 

to and fro. In the event of some play still existing, compensating washers 
have to be inserted between spring’ rétainer and guide bush. ~ 


Insert further compensating washers in conformity with adapting travel "a" 
between spring retainer and guide bush; then check adapting travel - distance 
between spring retainer. ‘and spring plate - by means of feeler | gauge.) 
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“I. Introduction ’ 7 ee ee + . 


‘L II. Dismantling . = ; 
A) Examifiation of incoming: equipment a ee ee ae oy 
we’ B)" Sequence of operations” . oS ne a bs a ince ae Ag 
III. Examination and Repair | i 
A) Bell crank levers a . 
B) Flyweights (governor pendula)’ 2 SS ee 
Cc) Articulation piece 
D) Lever mechanism and. transmission elements 
E) Rubber buffers 
‘F) Curve templet 
G) Adjusting pin 
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Iv. Assembly. 35 
A) Flyweight assembly | wt —~ ae . 4 
>B) Adjusting pin ; ae fo “Th 
C) Lever mechanism and transmission elements ere fe _ 8 
~  D) Control rod stop with adapting device a 40/ | 


Special Tools and Appliances Required “ae 
; ; Resaranne: applicatign 


e 


ae ; refer to 
“Clamping support EF 8498 to clamp pump and governor i a WBF yee fy 
Spanner ~ EF 8101 E for fixing nut, governor size A WBF 222/1 B ee 
Spanner EF 8101 D for fixing nut, governor size B. WBF 222/1 B mes 
Spanner ae EF 8115 A for adjusting governor springs WBF 222/2 ‘ 
Extractor EF 8449 for governor size A WBP 220/3 B rf 
Extractor EF 8207 for governor size B ' WBF 220/3 B . 
Spanner . ” EP 8506 for screw plug on governor housing WBF 221/5 
Thrust screw EF 8138 A for depreseing governor springs — WBF 222/2 
eee ans - EP 8526 = for reconditioning flyweights ie 28 ae 


1 auxiliary screw see page 2, Fig. 2 ‘ , 
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_I. Introduction 


The operating principle of the governors type RQV ia sinter to that 
of the governors type RQ. It is described in our leaflet VDT-DBP 211/6 © 
which it 46 advisable to read before bureine:, to the present Instruo- 
tions for Repair. 


When repairin variable range epeed governors, maximum cleanliness is 
essential. 


c 


II. Dismantling 


4) Examination of incoming equipment 
Before dismantling the governor mounted on the fuel injection pump, 
it is very often essential to examine the condition in which it is 
received. It is advisable to check up on the complaints made by the 
customer. To do so, the fuel injection pump together with its Bove 
ernor has to be tested on the teat stand. 


Correlative componente should be checked for clearance while being | 
dismantled, and replaced where the play ie excessive. Accurate fit- 
ting of the coabaaaies <0 essential as, owing to the considerable 
leverage occurring in governors type RQV, any excessive aed exerts 
a distinctly noticeable effect on the control rod. 


Sequence of operations (see Figs. 16 and 17) ’ 


1. Clamp fuel injection pump with governor attached on clamping - 
support EF 8498. Unecrew guide pin (6) and screwe fixing the 
governor cover (17). Where the control rod stop is mounted on 
the governor end, it has to be taken off. After removing the pro 
tection cap (51), the control rod stop oan be lifted off by turn- 
ing and inclining. The oontrol rod should be pushed to ite “atop” 
position for this purpose, . 


Ae the governor cover is sealed.with a sealing composition, use 
rubber mallét to loosen it, and take precautions to collect the 
lubricating 042. Holding control lever (16) vercseuley: lift 
governor cover off upwards. z 


Remove link pin (18); suspend link fork (19) idapoeabuay: 


Retract slider (4) together with floating lever (15). The drag 
spring in the adjusting pin will yield. After tilting the float- 
ing lever by 90°, detach it together with the slider. 


Bend up tab washer (23) on coupling bolt (24). Unscrew both hex- 
agon nuts, extract coupling bolt; detach adjusting pin (7). 


Remove securing wire (2)y. unscrew fixing ecrews, and detach 
guide bush (3). 


Hclding the camshaft on the 
‘coupling or on the injection 
timer, unscrew round (fixing) 
nut (28) with spanner EF 810156 
(for governor size A) or with 
EF 8101 D (for governor size B). 


Uee extractor EF 8449 or EF 8207 
(for governors eize A and B, re- 

" apectively) to detach driver (25) 
from the camshaft. . 


Lift the driver (25) off the ar- 
ticulation piece (36) with the 
aid of two screwdrivers (see 
Fig. 1); then remove rubber 
buffer (29). 


Dismantle remaining flyweight assembly (PRG..) and lever mechanisn 
inside the housing cover only where required (excessive clearance, 
jamming, damage, and the like). = 


“ 


10. Removal of governor springs: Use spanner EF 8115 A to unscrew 
round nut (28). Remove guide bushes (epring plates) (33) and gov- 
ernor springs. 


11. Drive grooved taper pins (68) (see Fig. 5) out of the Pec ante, 
(37), and remove pivot pin (1). Detach flyweights and bell crank _ 
levers (39). 


12, Diemantling the lever mechanism inside the governor cover (17): 
Unscrew curve templet (8) in the governor cover. Turn lever shaft 
(9) towards the “full load” position, remove curve templet and 
compensating. plates. Drive taper pins (10) out ef. steering lever 
and extract lever shaft from guide pin. ; 


13. Deca etite the adjusting pin (see Fig. 30 ) 


a) Unscrew bearing ‘bolt (59) together with guide nut (67) from 
carrier bolt (61). 

b) Remove enap ring (63) by using an auxiliary bolt (to be Gade 
according to the eketch, Fig. 2). Insert it instead of the © 
carrier bolt (61), and tenaion drag spring (65) by screwing-on | 
a nut with washer. | A 

c) a ee plate (62), ‘drag spring: my and i waeh-i 
er (60). 


I 
| 
| 


Fig. 2 sees bolt ee muppiteay 
Po 
‘ 


Dismantling of the control rod aed with adapting device + on facunie 
ed on the governor end: (see Fig. 15 ) - i: 


=} Unscrew (adjusting) hexagon nuts (50) from atop bolt (49h. 

Remove lock ring (53), fron threaded ‘bush, and extract stop 
bolt. y ae 

c) Press on guide bush (52) to detach snap ring (47). ! 

a3 Remove guide bueh (52) and threaded bush (48) together with 2 
,2dapter spring .(45). 

e)’Detach stop ring (46), remove notched disc (43), then wasecae 
adjusting nut (42). 

f) Unscrew screw fixing pull-type lever (54), lift off: peas -type 

' lever and spring capeule (58). 
Drive out stop pin (56), remove locking bolt (55). 

4 After driving back the eetpin (41), extract the guide ‘bush (44) 
for stop bolt. 


III. Examination and Repair ¢ 


All diemantled parte should be thoroughly washed. mits jonnditien of 
the parts should permit etrict adherence to the dimensions and clear- 
ances specified for aesembly, and thus. keep the test values of the , 


governor within the permissible tolerances. Worn or damaged parts 
must. be replaced, 


A) Bell crank levere . ‘ 


The bell crank levers being subjected to etrong perdanent. etresea 
are subject to a certain amount of wear. After assembly, the holes 
provided for the coupling bolt in adjusting pin and bell i ca : 
levers must never be reamed 

out with a reamer. In case of 

uneven wear (see Fig. 3), ee-, 

pecially in the guiding elots, 

the bell crank levers must be 

replaced, 


ik 


Flyweights (governor ecauran) 


The flyweights (37) should be ~ 

specially inspected for worn 

supporting surfaces of the ; 

inner epring plate ueee Fig. 4). Unevenly worn bell érank lever 
(to be Teplsces:) 


Minimum dimension permissible 
. after face turning = 2.5 mm 


Minimum dimension. permissible 
for the flyweights PMF. " S. 2 
and PMP e@s2x 


a 1° 
©. H 


Fig. 4 Permissible overhaul dimensions for flyweights 


If but slightly worn, i.e. about 0.1 mm the flyweights may be faced’ 
on @ lathe with the aid of the equipment’ EF 8526. (Observe minimun - 
‘dimensions considering the risk of fracture). : fist 


‘Articulation piece (38) 


ij 


XN 


\ 
When damaged, replace articulation piece. 


Lever mechanism and transmission elements . : 4 is 


The transmission: elemente ghould , be inspected with- particular care; 
badly worn parts should be “replaced, e.g. adjusting pin (7), slider] | 
(4), guide pin Ab floating lever (15) with sliding block (14), . be 
control lever (16), also the tempered parts of the lever mechanism 7 
mounted in the governor cover and, above all,~curve templet (8). 
Where lateral grooves show on the slider, or where adjusting pin or 
slider are fue: through inadequate lubrication, these parts have to 
be replaced. The sliding block should slide easily, though’ without /: 

lay, in its guide formed by the floating lever. Should the bearing - 
of the lever shaft in the housing cover be worn, both parts must be 
replaced. Perfec} functioning of the transmission parts is essential. 
Where the movement of the control rod is impaired by jamming or by! 
excessive play,/it no longer f ws pliantly the motions of the 
governor and thereby impairs the Punning of the engine 


Rubbercbuffers (29), 


The rubber buffers between governor hub and- areiiutetion piece must 
be faultless. Since they are frequently damaged in the process of 
reassembly, the hints given in the section dealing , with a Seren hy 
should be given special @ttention. / 


Curve templet “(8) ; ‘we z oe - 
The eliding parte shggid fit perfectly. Any grooves or pressure 


marks on the curve e ld be smoothed with fine /emery paper. Worn 
or damaged Surve temp 46 should be replaced. / - 
Adjusting: pin’ (see Fig. 10) ; cae , 

Where bearing bolt (5 jueting bush’ (64) or iiae nut (67) are’ 
worn, the entire adjusting pin should be Sennen: 

Control ‘rod stop (see Fig. 15) |. “% if 

Check screwing action of threads in adjusting nut. and threaded bush 


(48) Replace worn parts. Should the notched disc 43) oes in the 
adjusting nut, i arc both. 


Iv. Aessendly . - 5 
All repaired and replaced parts should: be thoroughly washed. All moving 
parte should be oiled with 01 1 v 10 before sseeuplys FOr eee 
the sequence of dismantling is reversed. 


A) Flyweight assembly (PRG..) j ae 4 
1. Force pivot pin (40) into articulation ivact and secure it by mearie 
of grooved taper pine. Mount bell crank levers (39), insert fly- 
weights, force pivot pin (1) home ahd secure by grooved dowel pins, 
When coupling bolt (24).18 inserted, the flyweights should move 
readily to and fro without Jamming. Touch up a or bell 
crank levere where required. , /- 


Assembly of governor springs (see Pig. 5) 

Screw the flyweight assembly temporarily on to the shaft end of the 
fuel injection pump to which the governor housing is attached. Use 
spanner EF 6506 to‘unscrew the screw plugs from governor housing. 
Ineert inner spring plate (36). Tighten collared round, nut (guide 
bush) (69) and round nut without oollar ee nut) (70), where re- 
quired. Aesemble springs (30),° (31) and (34), also guide bush (outer 
spring plate) (33). 


+ 


222, Pm, 


i 
LS 


Ni 
\ 


Grooved teper pin ; ; i 
e Pig. 5 

i 
° springs: 


Qf 


C) gu ~ ; LZ : : 
(without collar) : ses vee : 
: N . . ih ‘ . 
Use thrust screw of equipment EF 8138 A to, impart initial stress to 
guide bush (33) and the spring underneaths..Fit guide bush onto thes 
milled surfaces of the threaded bolt by’ alternating pressing and ; 
- turning movements of the spanner. After increasing fhe initial strese,|°- 
‘screw round (adjusting) nut (32) further down using spanner EF 641154 
antil the threaded bolt projects at both ends by about 1 mm, © 8 
Care: Where further tensioning.of the springs is required, the 
threaded bolt should project only about 2.5 om max. in — 
governors type RQV..A or 3.5 mm in governors type RQV. oB, : 
to prevent the springs being compressed coil to coil, therd- | 
vby reducing the control travel. a see 
? > 


% 


Fig. 6 Tolerances for adjusting the threaded bolts 
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When the epring teneion is eased, the dolt must not recede but remain” 
at least flush with the round nut (see Fig. 6). The round nuts should 
only be given either half or full turns if order to ensure their en- 
gaging in the notches. The outer springs need sufficient initial stress 
to prevent any axial play of the flyweights in their rest position,. 
because only then are the round nuts positively secured. The threaded 
bolte should evenly project on both’ flyweights. a a 


After removing equipment EF 6138, again 
detach the flyweight assembly for test- 
ing and subsequent assembly, 


Insert coupling bolt (24) temporarily. 
Place driving end of the flyweight 
assembly on ite flat surface. Exerting 
pressure on the coupling bolt, compress 
idling springe, until the successively | 

harder stop formed by the maximum apeed ~ 
control spring offere resistance. Try 
turning the flyweights both waye round 
the pivot pin (see Fig./7). Both weights _ 
should fit evenly secured and without . 
play. If a flyweight can be moved, ei- | 

ther the inner spring plate (36) or the 
dcompensating washer on one side should. 
be replaced for one of different size, 


Insert key in shaft end and push driyer 
(25)'on to it; mount the articulstiya toy 
piece of the governor without rubber > 4. 
buffer (29),/ineert lock washer (27). / : 
Use spannerg EF',8101 D and E to sere, <a 
on round nut (28) with compensating / — / 
washera (26). Care: Never use one-armed / ; a 
spanrfre, as they endanger the* conical shaft @nd. (When using flat lock 
washere, the tightening torque shi ld'be 4 to Smkg (about 30to 35 ftlb)). 

6. Check that the axial play meaesurés ‘from,0.05 to 0.1 mm, 80 that the. 
flyweight assembly.turns readil with. camphaft.arreated; otherwise 
change compensating washers (26) (see Fig.8). | Sry ee 


_@ 


, fos 
-flyweights / 


a. F Tedting the play’o 


Axdal cléarghce | 
of govarno 
unit — 


Vy 7 Fig. 9 Inserting the driver 
4 7 : ‘ 
Te Detach the fl eight assembly from the camahaft, and insert rubber s 
‘ouffers into the recess of the articulation piece. Mount driver com- 
plete with previously oiled lubricating wiok . Lift rubber buffer with 
the aid of a acriber at the luge of the driver (see Fig. 9). Insert 
driver by tapping slightly with a rubber mallet. 


i 


8. Push the flyweight assembly complete with vibration damper on. to the 
camshaft, insert lock washer (27), place compensating washere (26) 
and round nut (28) on camshaft end and tighten the latter with span- 
ner. Bear in mind hints at the end of paragraph 5. o 

9. after mounting guide bush (3), tighten both fixing acréwe ‘securing 

them with a wire (2). Care: The eecuring wire must be taken round 
the collar of the guide bush. ye «Cae 


Lo Goes 


B) Adjusting pin tae Fig. 10) ° 


Soap ring, bajueting oun a2 Drag epring Ovide pin Ouide nut 
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Spring plete Carrier bolt “Adjusting washer Bearing bolt 
Fig.” 10 Section of adjusting pin . - 


1. Introduce” adjusting waeher (60); drag epring (65) and ‘opring Nats 
(62) into the adjusting bush (64). 

2. Mount auxiliary screw (Fig. 2), and tension drag Peete Ingert. anap 
ring (63),remove auxiliary acrew, and. comprees. drag spring repeatedly, 


Bork parts zien. on the end opposite the eds pin (see Fig. ay ee 


: a 
% Fig. 11 Bearing bolt with guide nut 


4. Thteoaues guide nut (67) eeaetnes, with: guide: pin (66) | inte the ene 
‘recess of the adjusting bush (64), and introduce the carrier bolt 
1h from the opposite end; (the claws must; mesh). ‘Screw bearing bolt 
es into carrier bolt (61) so ae to obtain from 0 to 0.1 mm axial 
’ : clearance for the drag spring. Should thts clearance exceed ge mn, 
unsorew bearing bolt (59) slightly, turn carrier bolt (61) clockwise 
correspondingly, and again pcrew-in bearing bolt. Should the drag 
> spring be under initial stress, turn,carrier bolt anti-clockwise. 


“In order to adjust the position of the slider, screw the bearing 
bolt into the adjusting bush (64) to a depth of about 2 on, 


D26 


Screw bearing bokt (59) sufficiently deep intp guide nut (67) to get |. : 


ao 


Cc) Lever mechaniso and tranemiseion elements 3 

1. Introduce adjusting, pin (7)» push. coupling bolt ea heesate bell 

« crank levers and bearing bolt (59)..° Seé that: the eounting: bolt does , 

» not jam. Cares Do not use a ‘reamer. after jassembly. 
‘Screw-on hexagon nut, insert” lock washer } (23), and screw-on lock nut. 
Adjust axfal. play of coupling bolt td 0. 3 to 1. mm, with vell crank 
levers forced apart and/tighten ‘nut and Tock nut: egetney each other. 
Do not yet bend tab washer (23). — > ; 


Crank camehaft séveral times eid te prevaine on the adjusting pin, 
and check that: flyweights and bell crank levers move reudily in any 
position, also that they are restored to their send: position after the 


idling springs have been ie a 


Adjust position ‘of the 
slider temporarily, aa. 
only the testing of the. 
control rod travels on -- 
the test bench will re- 
veal whether the. posi- 
tion of the slider in 
relation to the control 
rod ie correct. o, 
Insert: slider (4) into 
adjusting pin, tension 
drag spring by pulling © 
on the slidér, suspend y, 
floating lever (15) 
horizontally in the ‘ox 
slider, tilt it up by 
900 and couple it to: 
the link fork, 

oer a ruler on the 

ing, ,and méasure 

onde “distance between ..°") 
slider and-fuler with | 

a -yernier caliper or 


-@epth gauge (see oa 
The: following values may 


serve as a..guide for ad- | 


jueting-the distance 

between: centre of alid- 
- er and supporting-sur- .. 

face of housing with 


flyweights in neutral — 
position: 


For governor hdhsing, 149 mn dia, oo A) 
-*. 143 mm dia. 
167 mm.dia. (RQV.. B). 


) “ =) " 


‘Measuring’ the 


a 


’ Fie. 12 


distance between’ 
slider and housing 


poe 
¢ 
pos 
Shs. & 
Sai 3h 
ew, : 
» 


ROVs.: Ay weB) 


“ WG “ S 


ma 


These standard gauges are obtained as a result of thickness’ of ruler 


‘plus depth as measured minus half the thickness of slider. 


Now secure link pin (18) with split pin 


The control rod should readily move to and fro ever wlier) lateral’ s 


pressure is being exerted on flqating lever and slider. 


the ‘lever mechanian of the governor cover (17)3 Mount ee 


Assembli 
“t9) and steering lever (14) seouring them ‘well wy 


er shaft 


ith pins. 


Insert key for control lever (16) in lever Shaft. Mount control lev- 
er securing it with screw. Turn lever shaft,(%); towards "full load", 


then insert. curve templet (8),into guide’ 


} oftthe steering lever 


(11). Turn lever shaft (9) back again while lifting curve templet 


(8) and fitting 1t to setpins; fix it withthexagon screw. 


-” Bust 
a a La 


‘the following standard gauges are then ‘aijuated Sateseu the housing- 
spigot supporting surface of the governor cover (AT) and centre of 
maide pin of the steering lever in "fulTsload" pdsition (see Fig. 13): 


For \governor. housing, 149 mm dia. . (RQV. 2A) } 24.5 mm: 
u 143 mm dia. RQV..A RQV..B)- 20.5 mm 
woe 167 mm dia. (RQV..B) */ 29.5 om 
Ineert\ shim plates where required. in Re wees 
ickness of ruler and: support- coe ern ne ane 
: ing etn havé to be deducted; the ra- | a eee eae 


diug of the} guide pin has to/ be added. -~ 


Che¢k eaay turning of ‘lever ‘shaft and aoe 
slifing of ide pin\in BUCY e templet 
without jam ning. mS 


me e pumps are attach a in an in- 


control tegees 


7. eh the control rod.to "sto 
. tion and hold it there. Set control 
- Ldver (16) obliquely upwards. Mount 
governor cover from above be 
8g that the sliding block (14) 
“ gpeily introduted into ite Bade 
¥ rmed by the, floating lever (15). 
Cbres On governore type RQ¥. intro- 
duce the eliding..block into “tts guide, 


Fig.; “135 Adjusting the atetance 


ormed by the gaverring lever (15) fe .- == “fronf spigot suppoxt to” 
ith its longer section satin, wey an cw éentre of. guile pin. 
ardé. . e eh ‘ee 
3. 
oh Ne so 
ns 
edly Nex o 
H - wy =< 5 
2 @. ye a 
ou o8 ae 
va ‘, 
I a6 sae are sates 
\ = * 
a mony 
t ee 
& : P ws, | ms Qo 


vy . . Fig. 14. Mount ing the cover of the governor 


8. Soréw goyernor' oover on temporarily, 1 .e. ‘eitneut sealing composition. 
Screw-in guide ‘pin (6). Check that t control zed is easily 2 moved by 
the control: lever. _ *o ‘ i ta 

Ge Mount suel injection. pump with vasatas range “abeeds governor on test 

bench. Check position of the slider according to instructions WPPOO! /48, 

, section IV. E) 5), and ad juet, At where required. 
10. Once the slider is in the correct “position, renove governor cover. 


Upbend’’ tab washer at coupling bolt on_to both hexagon nutal 


s 


re a ee ee ee mo 929 


Remount governor cover after applying a go 


position (Hermethik), and tighten. .. 


od. layer of “gealing com- 


11. FLll up with good quality engine: ‘oil or 401) lev 40! through ‘the flake c 


12. After adjusting and testing pump and governgr;. secure, guide pin and 


D) Control rod stop with adapting device 
(For purpose “and function, please refer to VDT-UBP aie B, page 15). 


covered lubricator, until the oil energe 


_811] fixing sorews of the governor by caul 


(368. hig. 


d at the: screw ‘plug ( 


° 


p> 


king. | ve . 
2 45): 


/ 
j 
/ 


1. Mount guide bush (44) ana secure with pin, Insert, locking boat (55) 


pecursne it with stop pin (56).- .Caulk pin 


fuin ‘Mocking bolt (55)” eleckuice until it 
atop. In thie position mount spring capgul 
.. thigh’ spring (57) giving it slight anti-c 
witkte pushing pull-type lever (54) ‘or. to 


fit it in its seat on the locking’ bolt: (59 


with appropriate tlock washer. ~ ‘ 


Screw-in adjusting nut (42), introduce! ‘st 
‘notched disc (43) and stop ring. (46). so 


After screwing the adapter epring (45) halfway. down, the sneclied 


on both: ends. 


jcodes, up ‘aabiact the 
e 58) ‘incorporating / 
socks ee'initial tension 

thes dna | ‘of the. spring , fend . 
de: ereu-on ReTeeor Aorew 
op bolt (43), ‘halare 
4 ne a oS gs 


Kava 


4. ° 
bush’ ae the side of the open epring ody, Andert: At into guide. aye 
bush (44) : 6, agi a sf | me oe ae) pe - - * 
.9 5. Mount guide bush (52) and s¢rew-on full lpad ctog | nuts (50) « Con oe 8 


6. Adjust and test the (governor in actordance with 


press the adapter spring (45) and Theert 
ring (53) for threaded bush. nue 


/ 
i, 


~WPP~O04/4_By section Ve: Dy 1 to: 30. a 


Quide bush 


Protection 


cap 


Pall loed 
etop note 


© O@ © 


"Spring copmae 


jpnop ring. (47). » Mount. lock o 
n fnatructions 
s ace 


| eras ob 
Rey 
¢. * f 


xe 


yee a . 
a4 LNG / Yj ae By is 
= ° ZY NN Pa & 
4 ao NN oe & 
? 2 iS ae ae 
; f RN ‘ = 
@ : ¢ oat EN q 1 4 
% i eg 1 AY 
. Oey ! an i IS ; Be 
: 4) .. Te o. Ae 
®® © © ® ey, 
8to & soya opring Ouids ai Botched disc Set pin Noating lever, 2 ‘ 
ane a | Adjoating mt | 2 : 
Fig. 15 sectioned view of control rod stop woer aeotpetatans aatice - 
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node Governor: cover Link Pin. ; me Link fork 


Control 
lever 


sire 
Ploating 
lever 
Sliding 
block , 


Stop 

lug 

Stop adjus- 
ting screv 
Steering 
lever 
‘Taper. pin 


Lever 
ehaft - 


Curve: 
teaplet 
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Adjusting _ 
pio 


Guide pin 


Screw 


plug 


aes ihe id * 
* shiders , Guide busb : Seouring sire a as pia 
‘Fig. 16 | Sectional ‘view. of governor pg RQV 
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= care Q. ie * . Round aut 
on ) ; i | ney, 
gd : a i 
Articulation : nati Se 
“  plece sy aor. G8) Y ersaend Rubber potter 
" es ‘ IP, 4 wi eo. 
ao RES ee ta ee ae ‘ ye 8° 
“Cy S aa 7, Mhyvedgnt @—*? a ‘Maxtoua ‘peed control serine, ’ 
: re “éentre’ ie 
i. rt See s BO s¢ Gk 
Z Spring plete. (36) . Maxique peed control bring, o 
< - °° : 2 Lee inner sj a ‘ 
a ee . > /"_? a 
ca oo ee (8) Gs) ¥ ee ah : 7 
* ’ B < ~ t 
Threaded bolt ; F ae Lag ee 3 = 
‘ lees R : , : . a, ? cy eee nme 
. es - are . ry z : b | ‘ . é 
= ee ing opring We Guide, bush, ‘Rind at ? fo § 8 AG ee ; 
eS 4 : : %s ' . EA ie, © >. | 
3 y * = « ee 
‘s TeyS17 sé¥tttonet, view of, flyweights and 2 : ee 
ee ‘rovernor Springs aoe : 2. . 
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_After-sales Service Instructions 
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Testing ° -e : 3 See: sol x ar 
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‘ os Ey i eae 1 Clamping bracket 1688010010 * for test bench 
: ‘ ia aan as PRE Does ‘ee je BER 1S7_200. with shaft 
a ; a a oan 1 height = 125 mm - 
ae OS : bie | "1688010011 shaft height 
fe : Sons Loe (  EFEPIS7TA (-=110mm o>: 
\ am —— ; bee eS ri 1 Flange | "1685 726 018 “PES... with ; 
ee “> EFEP157/6 | > 3-Hole flange 
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(9.75) ; 7 : a tor locking 
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The location numbers given in Bardnweae in the text 

Z are. given on the cross-sectional drawings of the govefnor 
*on Page 10 (fold-out) and are also identical tothe. : 

8 “location numbers in‘the Service Parts List. : 
7) i \ 

The numbers given in-circles are the. Edjustment points | 
‘cited jn the test specification sheet which: ‘ete shown on 
the governor operating characteristic betves on Page. 10, 


ioe ON. : 
so ae oh a" . 
: t 3. wiscas erik Gah Uae 
“ ; Cece the fuel injection pump together with governor 


in place for testing, and make the preliminary adjust: . 
ments (port closing, fuel delivery according to Section “A” 
in the tesi specification sheet), as Wescribed j ip 
VOT-wPP T16/1, B. ; e\ 
Add engine oil! ioe : ae 
o . ’ 
Close the overflow valve at the oe gallery return” 
flow hole. Set the suction galler¥ pressuee at 1 bar mau: 
scavenging). t \ 


ty, 


€ Unscrew the covers ep end 52). og ’ A nen 


Unscrew the stop (81) and move the outer © full a 
stop (not shown) ‘all the way back. 

_ Mount Setting Device EFEP 56 ¢ on the test t bench and. 
- align it. : 


If there isa ‘support thread (M 8), on the ‘governor ; ; 
housing, a homemade support bracket with spacer piece - 
(see Section 8) must be mounted between the’ injection | 
o Pump and the test bench. ae Oe ne Y 
1 . Ps i a 
a WY a 3 ; £2 x rn 
Mount the control-rod ace aaa device tothe , a 
governor housing. Screw the threaded pin with magnet~ 
into thezontrol rod (Fig. 1). . pi 
! 4 
Move the control rod several times from "Stop" to the 2 


pn full-load position with the control lever. 
a 


+ ; 
Pull the control rod up p against the shuROHTS and set 
@ the dial indicator to 0". At control rod travel7’O” set 
“~——--—— the indicator on Setting Device EFEP 56 ae to “Oo”. 


Completely pretension both the govecnor spring (49) / 
with adjusting screw (28) and the idle spring with = /. 
adjusting screw (29). Turn adjusting screw (3) all th f 
way inward. Unscrew the idle auxiliary spring Sea 
oe (70). 


Screw ina adjusting screw (44) for the follower lever 
c right in - todo this release the hexagon nuts (43, 45) 
(Fig. 2). Then retignten the hexagon nuts. 


Set the governor: spring to the center position of the | 


adjusting shaft (49) (Fig. 3). ss 
_ Mount the cover (52) together with seal. 
: Ee 6 os ; 
p 
~ 8 


4. Adjust the Governor 


~, 


ony ; ae 
4.1 Adjust the spring retSiner (compenssiton capsule) ® 
and driver (30) 0° © an 
Pa > roy . Been 


Screw in the spring retainer and driver screw with Pin eS 
Wrench KDEP 1064/1 or a 1/2’.hexagon- sockey screw oT 
key until the retainer is brought up against ‘the sliding 
sleeve (72). Do not apply too much pressure to. the : 
spring retainer! The lock nut must not be presséd_ Roe i 
against the tensioning lever (26) (Fig. 4). 
Then adjust the sleeve idle travel (mm) to the value” i 
given in the test specification sheet by turning the a 
spring retainer and driver Outward (1 turn corresponds * 
totmm). — ‘ 2 * pe a 


a 


4.2 Measure the starting control-rod travel and starting ° 

’ fuel delivery: ‘- are . / “o ge ais 

(Section B@ ,C@) : _ / ~ Seay AER 
ql : A ae a 

The starting control-rod travel @® must be reached ‘at 

the prescribed speed and with the control lever placed | a 

forward. Measure the starting fuel delivery | atthe’ - mA ® 


e * : : Prescribed speed (iz). 


» ie 43 ‘Adjust the lower nominal speed: fi a 
Se ob f : (Test specification sheet, Section 6. oY oe 
, - - at 7 y. . : / +. 
_; Adjust the conti lever deflection (Section 8, 
Colume-t):2 and fiagein this’ Position. 
gee ” 


oa 


% 


2 " .* the adjusting screw (29) until the t ontrol- rod re 


given is reached at the prescribe speed. ee 
: eet. ais dae 


> 
> 
i) 
s 
8 
. 
ee 
r7) 
3 
$ 
3 


-. - be reached. If the prescribgd value is not reached, the © a 
basic setting of the sleeve, Position should be checked-— 
see VDT-W-420/100 8, age 5 — or the idle spring should . “ 
in - be replaced and the go ernor parts checked for. 3 “ 
oe mechanical defects. ee ae 
tee eee be . Ss Note: 4 foe ae ‘ vo 
5 . : * av E If the mesiurement values (control-rod travel)’ prescribed 
ae for the control pgints cannot be attained, the idle 


> 


. Bs oe a _ Spring must be rgplaced. > a+ oy oe oe 


/ 


“= af 
weet 
a? / 
ia 
. 


Tr 


eco 


4.5 Adjust idle mney spring (70): (Section 8.0) 


At the speed given, screw in the idle auxiliary spring 
{spring capsule), using Socket Wrench KDEP 1063, 
until the prescribed control-rod travel is attained (Fig. 5) 


x ~ 


46 ; 
When making the following idle and full-load fuel ‘ 


7 delivery adjustment and the following measurements of 
variations in fuel delivery, be sure that the maximum , 
permissible difference in fue} delivery given ‘in Section A, 
Column 4, of the test specification sheet is,not exceeded. 


The-fuet delivery given in Section C of the test 
specification sheet is the average value for all plunger 


2 and'barrel assemblies in each case. 


ie) 
; go: - « : ss 
°° 
" 4.7 Measure the tower idle fuel delivery: (SectionC ®}) 
>-Set the speed @ and measure the fuel delivery. » § 


A correction can be niade: by turning the barrel and 
valve assembly. : ee . i : 
5 Hy 4 


g 
Observe Section 4.6 above! e~" , 
Adjust the idle stop screw (81). and lock iti in position. 


aes : 
[am B} : 
* - 5 lod 
" : P. at J : ’ a 
: ' f F & 


48 Check idle stop: (Section 8/0) 

Sheck the control- rod travel at he spted given. ifthe” ; ee Ne tag Be 
‘prescribed value is not reached, the compensation ‘ a few Mo, Boe bt 22 e : 
capsule can be shifted slightly. If there isawide ° . ; “oh oe ote 

, deviation from the nominal value, check that operation ; a 2 : ee | ‘ 4 
: a io i ee : : 


_ conforms with Section 4.1 above. 


4.9 Adjust full- toad contyol-rod travel: (Section 8 @) _ a eee hte 
and measure fuel delivery (Sacrian¢ @®) - ge . a aor oe 


At the predcribed speed O, abicahe control ine on 
toward ‘"Voll” ("Full ‘) until the prescribed control-rod oe ane St 5 eee 
ed: F; : Z : 


travel is attained. The “control-rod deflection” attained 


@ must correspond to. the angle prescribed in the test oo 
"specification sheet (permissible tolerance + 4°). a Pat cane hg? 3 _ 
ms . - : ne . i ? Me cpa AN ok saaaee ene 


_ _.__. .__Measure the full-load fuel delivery and correct it if Bis. os . 
necessary by turning the barrel and valve assembly a SA oS 
be sure to observe the idle fuel delivery and Section ¢ 4. 7 : ; R38, oN 


above while doing this! : 7 
: : Pog : : he 
Set the outer full-load stop and fock it in place. “be ee | 


4.10 Adjust full4osd speed regulation 
4.10.1 Adjust breakaway: (Section B ©) 


Adjust the governor spring (49) using the adjusting 
screw (28) until the prescribed control-rod travel is . 
reached at the speed given. 


s 


4.10.2 Adjust the speed droop: (SectionB @) 


The prescribed control-rod travel must be attained at 

the speed given. This travel can be corrected by turning 
the adjusting shaft (48) — for this purpose remove the 
tapered screw (50) (Fig. 6). ; ; 
Control-rod travel too high = turn adjusting shaft tothe | 
left, ‘ 

control-rod travel too low = turn adjusting Shaft to the 


righty, 
Important note: 


After turning the adjusting shaft (48), readjust the 
breakaway (Section 4.10.1 above). 


’ 


" Replace the tapered screw. 


i 


4.10.3 Measure the upper idle fuel delivery at the speed 
given: (SectionC ©) 


4.10.4 Check end of regulation: (Section 8 @) 


\Control-rod travel 0" must be reached at the speed 
given. -“ ‘ 
’ a ee) 


4.11 Test variations in control-rod travel and adjust 
J we (SectionB @ @ ) “ 


(The control lever is up against the full-load stop.) 


4.11.1 bs 4 
As the speed Is decreasing, check the control-rod travel 

at measurement point (compensation) @. 

If the proper value at measurement point Qi) is not 


If the spring retainer ix replaced, a readjustment is 
-—— ~required__ if ; =e 


. a 
2 


4.112 . 
At the speed under Point @, bring the follower lever up | 
against the torque cam by unscrewing the adjusting ; 
screw (44) — for this purpose release the hexagon 
nuts (43, 45). Observe the dial indicator (Figs. 7 and 8)! 

. / 


If the control-rod travel measured is higher than the 
value prescribed at Point @, this travel can be 7 
_. adjusted by turning the adjusting screw (44) outward. 
a wT 


If the travel measured is less than-the value prescribed 
at Point @, the spring retainer (30) must be replaced, 
and as a result the governor must be readjusted. . 


? 


attained, the spring retainer (30) must be replaced. w 


> 


_ 


~~ oN 


‘ ‘ 
’ 


_ Noe 


4.12 Measure variations in fuel delivery: ae 
(Section @ @) Has Noy 


Set the speed given and measure the fue! delivery. 


4.13 Adjust start locking (Section B ©)” 


As the speed is decreasing, and with simultaneous 
movement of the control lever back and forth from . 


“Stop” to the full-load stop. - 2 


The switching point of the start locking mechanism is. 
reached when a considerable increase in control-rod 
travel occurs compared with the full-load control- rod: 


travel. . i 4 ; 


at te 
" The adjustment is made at the adjusting screw 8) with . 4. 
tock nut (Fig. 9). 7 ; a 


5.Concluding Work = r oa, ee “a, 9 
Mount the rear cover (80) together with a new seal and, 

» hook the pneumatic shutoff device to the control rod if 
the governor is fitted with this device — for this perpase 


unscrew the cover (52) (Fig. 10). 


® 


Check ine stop chamber for proper operation: 

Ata vacuum of 0.5 bar (375 mm Hg), the pneumatic , 
shutoff device must pull the control rod to the 

“"o" travel position. ° * 


Mount the cover (52) ‘ind the fuel pump 1B toca with : I : ‘ ie 
a new seal. ‘ /: Mis ; = 
10 fn } 


Ve 


Remote the injection pump from et bench, 


Test the injection pump, together with governor, for 

leaks. 

Close the oil feed and return lines or the return flow % 
hole (dia. 8) on the side of the bearing one bieNe with 

- plugs (for example, 1 900 508 003). 


Attach a homemade connector fitting (thread length 10 
less than 9 mm) to the thréaded joint at the first roller ; ; 
tappet (bore hole for prestroke measurement) 2. ; . ae 
M 16 x 1.5. Jest pressure: 0.5 ae pressure ~, Z ‘ a 5 
(0.5 ken/em? ). 5 Kh bo) ey 2 ° 


o 


Hi the governor is titted with a pneumatic shutoff ————_— —— 
device, this device must also be closed. - 7 ; 
In order to test the diaphragm for leaks, a hose is _ ‘ “4.4 ! . Coa, 
placed over the connector fitting and is tested for leaks a Lor Sf . a 
in an oi! bath. The diaphragm must be absolutely age ae Pe f° : “a, Be 
leak-proof, i.e., no air.must come out of the hose. Seal : nie ; ! 
the injection pump af governor. ar) Boe a 
: an 6 * } : 


o _ 
i . i e 
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6. Adjusting Types RW Governor with, 
Reduced-Fuel-Delivery Stop 


This governor Is fitted with a reduced- -fuel-delivery 
stop (52) instead of the cover (52) (see fold-out). The 
follower lever installed inthe governor is mounted 
onto the correction lever nUNZO) in such a way that it 
can move. 
° 
When adjusting this governor the seeing should be 
. observed: . 


! . 
1. Supplement to text in Section 3 "Preparations" sbcve! 


Sipplacae to text atta? “Mount the cover (52) | 
together with seal.”’ (At end of section}. ! 


al het up 
Release the knurled nut (3) - when doing this “apply ane 


counterpressure.to the indicator plate (2) with a: 
wrench (SW 27) (Fig. W). i 
Screw out the adjusting s screw (1) about 3 tris is in a 
counterclockwise cecuee: " 


“ 


Lock the indicator inte in place wibinesosinicl on 
2. Supplement to text in Section 4 Adjust the | 
Governor”. ; af : 
“Supplement to text before Section ¢ 4.12, Set the | 
indicator.plate to Notch position 0" (Fig. 12). 
le 
Set the rotational speed associated with Point @ in the - 
test specification sheet. Release the knurled nut and 
screw in the adjusting screw until the correction 
lever (120) is touched; obsetve the Ronn TOG travel 
dial indicator woe doing this. 


cP ae 


Then fix the adjusting screw in the sbove'mantioned ce 
position by’ rocking the knurled nut ng indiestore plate.” 


cy 


i 
° : 4 \ ‘ 
7. Tightening Torques . _ 5 1 
_ Part No. Designation -—— N.m kpm 
OO 3 
“. 4 ‘Hexagon nut 3-4 03-04 | eee | 
-21.(20) Refainingnutor ' os : . 
-  hertagon nut — 156-17) 15-17 ; “5 i ne 
27- | Hexagonnut ~ 6- 9 06-09 =. 7 .. 4 es Tas 
31° Roundnut 30-35 30-35 Se & 
43 He%agon nut Ts QIS09 6. 246 ’ 
45 - Hexagonnut~) _.... 20-23 2.0- 2.3 ... ! 4 
50 = Screwplwg- =. 7 - 6-8 06-08. a“ . 
54 *Fillistgt head screw = 3-5 03-05 ; er 
93 AB HIS A 1H ae Pe 
4. , , Oe # a 
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Control rod travel 


oa : 
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lane sO “Control rod travel measurement point 


us 5 x ‘Fuel detiveey measurement point 


2 Special case , 


! . Rotational speed rev/min 
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Alltest specifications are valid tor Bosch Fue injection Pump Test Benches and Testers 
7 : i 


A. Fuel Injection Pump Settings 
\ 


mn irom BOC) 


Port closing atprestroke | ea 


Control rod” 


Rotational speed 
; travel 7 


= 9 


Fuel delivery Spnng pre-tensioning 


Oifference —-: 
' . (compensating valve) 


ba 


Fuel delivery 


EPS dees 
em?/100 strokes “+7277 [em7/100. strokes 


rev/min ers bed 


cm?/100 strokes 
‘6 


1 


Set uniform detiery according to the values Ca) i . , as _.- «Checking values in brackets 
: i te ; pot } 
. B. Governor Settings \ ; 


Lower raled speed Upper rated spped ° Variations.in conuol rod Iravel 


Oegree ot Controlrod sRotahional speed |Degree of “Control rod i - {Rotational Contral 100 travel: 
deflection . [deflection ; 
of control of control 


lever. 2 aa so Ton revirwn 
’ 3 a 6 


z , 


Cc. Settings for Fuel Injection Pump with Governor Mounted — : -_ 


Full load delivery 


Full4oad speed 6a) oe Starting fuel delivery. 


regulation ; Idle 6 


cm?/1000 strékes 


Ditterence. 


cm°s1000 strokes. i 


Testoil temp 40°C (104°F) 


2 


ee ae wv 
Checking values in brackels ° | i * 1 mmiess control rod travel than in. Column 2 
ye Pa 
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1. Introduction 
, 2 
This 1st supplement describes preparations for testing 


o 


the RW .. MW .. mechanical governor, with 7-hole Wak nis ee 
y 


eand contains an explanation regarding item 4.10.2.: ~ 


© 1976 Robert Bosch GmbH - 
Automotive Equipment — After-sales Service - 
Department for Technical Publications KH/V oT 


Postfach 50,.0-7000 Stuttgart 1 Mess Tiles 


Please direct questions and comments concerning ; 
the contents to our authorized representative in your 
country. 


This publication is only for the use of the Bosch 
after-sales service organisation, and may not be 
passed on to third parties withqut our consent. 


Printed in the Federal Republic of Germany. 
Imprimé en République Fédérale d‘Allemagne 
par Robert Bosch GmbH. 
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_ 3. Preparations, 


6 


Sig RS = 


i & cae 


i : ed 


For RW... MW... with 7-hole flange.- ee Oe © 
The governor must be prepared for testing BATHE bad. - 

of, the existing test instructions, up to the paragraph, one e 
“Mount the control-rod-travel measuring device 0" tye - 
governor housiqg’’. With these governors, the contrel- 
rod-travel measuring device is attached to the top” 
right-hand (viewed from the drive end) fastening 


&, 
thread (Fig. 1). 
Since the stem of the dial indicator no, longer ak 
the threaded pin with magnet exactly in the center, a * 


- spiral spline for adjusting the speed droop). 


it must be ensured that the stem_rests flat against ; pie as 


this pin. 32 e — 
. % 4 


~ 


4.10.2 Adjustment of speed droop « 4 


jen 4.10.2, page 6, “Adjust the speed droop” ; 
no longer applies (the adjusting shaft doés not have a) ! 


- _« 
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1. Introduction 
1.1 Design and operation 


See publication VDT-1-403/2 En. 


One must be familiar with this publication betore repairs can be 


carried out correctly 


The operation of the control linkage for both ADA and ALDA Is 


identical 


1.2 The various measurement points are marked In _on the governor 


characteristic curve on Page 10. 


Test Equipment Part. No. Application 
Tool : 
Support bracket o see tor supporting the 


VOT-W-420/300 En pump on the test 
Page 9 bench 


: commercially : 
available 


Pressure regulating 
valve tor compressed pressure applied 
air, with pressure E : . 

gauge 0... 4 bar a . 


for tasting with 


Pressure gauge — commercially tor testing with 


1.3 The position numbers occurring in the text, refer to the sectional , 0...1.6 bar available ressure applied - 
ad . ed 
drawing on Page 11. ‘ be , quality grade 1.0 ey : ee 3 
: raduations 0.05 
1.4 Ringed figures refer to the adjustment points n the Test , nk : 


Specification Sheet (see 1.2) 


2. Test equipment and tools 


4g: “preparations ; 


Test equipment Part No.- Application a Clamping (he injection pump to the test bench, and preliminary 
Tool b adjustments (as per Section “A* of the Test Specitications Sheet), 
= - are described in VDT-WPP 116/1 En. 
Test equipment see A . ) a 
VOT-W-400/305 Fill with engine ollf (100 cm» “ 
1 clamping bracket 1688010010 for test benches with = Close the overflow valve at the return-flow bore of the suction 
shaft height of 125mm. + gallery. Suction-gallery pressure 1 bar fan engine oil under 
1688010011 shaft height of 110 mm. > Circulation) 
Me 
1 tlange 1 685 720018 PES. with Z-hole flahge Unscrew the closing cover sr (80). rr 
1685 720017 PES... with 4-hole flange i. ; 
; Anerold device Is not fitted. 
with ang 1.680 202005 Pilot dia. 68 mm : ee 
EFEP 29/0/3 7 xe Unscrew stop (81). i 
1 clamping support 1688030111 PE.. with cradie mounting , Move the rear tull- load stop (19) all the way back. - | 
J setting device _____ _0.681.440.006- —torfixing the conotiever——— Ferman Device TEFEP SBC) on the test bench and align fignit. 
EFEP 56C 
1 dial indicator " 687 233015 tor control-rod-travel 8 at ie 
effactivea measuring measuring device j . : ; , 
range 30mm . -~- . $ : Ao heat fF 
graduations 1/110 mm ‘ : ; ~ i ee 
(without return spring) t : , an ros ie . 
Socket wrench, KOEP 1063 for stop (Pos. 70), and tor ° oe ae i ioe 
complete : locking, ee Z. Rien’ : - 
Socket wrench, KOEP 1064 tor spring retainer (Pos WO) é a ane 5 , 
complete ae and for locking _ . ae 
1 vacuum manometer 1 688 130032 tor testing with vacuum ; 
~ applied ia ; 
<. road “ - 
1 vacuum manometer 0 681142001 for test benches without ° 


integrated vacuum device 


Governor housing with support thread: 


Fit the support bracket together with the spacer piece (Arrow “a”. 
In Fig. 1) (see VOT-W-4 20/300 En, Page 9) 


Fit the control-rod-travel measunng device 1 688 130 134 to the 
governor housing 


Screw the threaded pin with magnat into the control rod. 


Using the control lever, move the contral rod several times from 
the “Stop” position 2 the full-load position. 


indicator to “0” a Y 
Move the control lever in the direction “full load* until a control:tod 


travel of 0.1 mm ls indicated. In this position set the pointer of the 
setting device (EFEP 56C) to “O°. \ 
= . ’ 


: 27 


Completely pretension both the governor spring,(49) with the 
adjusting screw (28) 


Turn the adjusting screw (3) all the way in. 

Unscrew the idle-speed auxiliary spring (70) all the way out. 
Loosen the hexagon nuts (43, 45) 

Sctew the adjusting screw (44) for the follower lever nghtin. ~~ 


Now tighten the hexagon nuts (43. 45) again. 


Clamp the dial indicator in the contro!l-rod-travel measuring device. 


Pull the eohnoi rod up against the shutoftt stop and setthe dial. 


Abe 
upper adjusting screw (28). and the idle spring with the lower, ef 


4. Adjust the governor_without the anerold device 
4.1 Adjust the spring retainer (compensation capsule) 


4 
Screw in the spring retainer or the driver screw, using pin wrench 


:, KDEP 1064/1, ne the spring retainer is brought up against the 
: "gliding: sleeve (72 


Do NOT apply too much pressure to the spring retainer such thet S 
the spring ls compressed. 


Le 
The locking nut must not be up against the tensioning lever 26 


Finally, adjust the sliding-sleeve idle travel (mm) to the value 


given on the rear of the Test Specification Sheet by turning out the 
spring retainer, one turn is approximately 1mm. 


. 2 hcl the starting contro-rod travel end starting fuel 


| Becton BG: C6) ae 


Te starting contro!-rod travel must be reached at the speed 
prescribed, and with the control lever pushed forward. Measure 


the starting fuel delivery (7) at the prescribed speed @ 


if 


Ge 
WW 


S 


4.3 Adjust the tower nominal speed: r} . 
(Test S ification S ; 8O) pikes the idie-speed euxillery oo” (70): 
Adjust the controltever deflection (Section B, Column 1) and fix it At the speed given, screw in the idie-speed auudiiary spring (spring 
in this position. capsule), using socket wrench KDEP 1063, until the prescribed 
( Maintaining this position. move the idle stop (81) up against the SOnNOH Sod travel ly atgined, ; 
control lever and lock it ss 4.6 Governor with aititude-preesure compensator (ADA) anerold box: 
In doing so, the spring in the springtoaded stop must not be . 
compressed Heol tpectienind Se en eG) 
Using tne lower adjusting screw (28), release the tension from the : Q 
idle leat-spring (32) until the prescribed control-rod travel @ is reached Set be: speed @ and measure the fuel delivery. ’ 
at the speed specified : Correction can be made by tuming the barrel-and-valve assembly” 


Turning clockwise results in increased delivery. 


The following test steps apply to governors fitted with either an 
altitude-pressure compensator (ADA) aneroid box or a combined 
atmosphenc and manitold-pressure compensator (ALDA) aneroid box. ; 


€ _ . * » z t =a M 
4.4 Check loading: ; 4.7 Checking the Kile step 
(Test Specification Sheet, Section BO) : . ; (Test Specification Sheet, SectionB®) ©. 
Measure the control-rod travel at the prescribed speed. If the Check the controlsod travel at the speed given. 
prescnbed travel value is not reached, the basic setting ofthe =| : ; : 
Sleeve position should be checked in accordance with ie Slight deviations Bn vBcorrected by adjusting the compensation 
VOT-W-420/100 En, Suppl. 1, Page 7. If necessary, the idle spring is capsule. If there is a large deviation trom the nominal value, check 
to be replaced and/or the governor parts checked for mechanical _the position of the control lever. : . ‘ 
delects. ' : “ ; ; 5 ‘ 
Note: 5 ’ : 4 - . 
If the measurement values (control-rod travel) prescribed for the i ‘ ‘ , eat de 3 
control points cannot be attained, the idle spring must be replaced. - . ‘ age pe el ee 
. : Nhat 
. os | 
‘ . 
‘ 
{ fs 
a ; a. a 
1 7 ! 
. / 
yo 
r 
a ; 


asa 
Gi Soeur 


ation Sheet, Section 8.0, and measure fuel dallvery. 


At the prescribed speed @, move the contro! lever 1awearae the full- 
load position until the prescribed control-rod travel./s reached 

The control-rod “deflection” attained must comespond to the angle. 
prescribed in the Test Specification Sheet (Tolerance + 4°), ; 


Measure the fulltoad fuel delivery: ‘small corrections can be carried 
out by altering the position of the control lever win the permissible : 
tolerance, : , 


Set the outer fullfoad stop and lock it, a 


4.9 Test cottioleea travel characteristic and dust: 
(Test Specification Sheet, Section B ©, ©) 


Control lever is up against the outer nace’ slop: 


: Q : 
aor” 


ith increasing speed, check the control-od travel at measurement 


— ooo 


— 


point @ and fuel delivery C @ (torque control). Check the contro-rod - 


travel at measurement point @ and fuel delivery C @. 


If the correct values are not reached at the measurement points, 
replace the spring retainer (30) 


After the span retainer has been replaced, reagjustment is necessary. ° 


’ ~f 


' 7 


"thy, 


_ It these details 


40.2 ’ 


the rocker guide by unscrewing tye adjusting screw (44). 


bn the Test Specification Sheet, 


are not included 
the rocker guide at the speed 


clever up agaids 


bring the follo 
given at ©. 


Note the dial indicator! 


4 
y 
J 


4.10 Adjusting the start locking 
(Test Specification Sheet, Section BO) 


With falling speed. and while at the same time moving the contol 
lever back and forth from “stop” to the. fulltoad stop position. ° 


The switching point of the start-tocking mechanism is reached 
» when the travel increases considerably beyond the tull- toad, ‘ 
control-rod travel. , I 


_ Correct at the adjusting screw (3). ° 


J 


' 


5. Adjust the governor when fitted with the anerold box 


5.1 Checking and adjusting the governor fitted with the ADA 
anerold box: 


Fit the ADA aneroid box, together with the “selected by measuré- 
ment” shims (148). (see Repair Instructions VOT-W-420/100 Efe es 
Suppl. 1) # 

4 2 ee 
Tighten the union nut (52/2) with a torque of 50... 70Nm - ei 
(5.0 ... 7.0 kgf.m). : 


Depending upon the prevalling‘atmospheric pressure; the following 
test le carried out using e pressure or vecuum.. : 


It the atmospheric pressure (barometer reading) is higher than the 

absolute pressure as indicated in the Test Specification Sheet, 
“then the test must be carried out using vacuum. 

If the opposite applies. and the atmospheric pressure is lower, 

then pressure is to be used. 


A vacuum unit is incorporated in the followigg test benches: 
EFEP 375, 385, 390, 410, 500, 515 and 615. 


i ~ 
r “ 
e 
el : : 
4.11 Adjust tull-load speed regulation: Sis a fe 
4.41.1 Adjust breakawey: Poe Logue Ag = : 
(Test Specification Sheet, Section 8 @) ioe Bla : haf 
Adjust the governor spring (49) using the upper adjusting screw ee coe ts a me : : : oe ; : 
(28 arrow), until the prescribed control-rod travel is reached at | oe Ls - 4 
& the speed given. . 
rf 
7 p ‘ 
4.11.2 Check the speed droop: 
Check the speed droop with ADA fitted (SectionB®@) = 
Check the speed droop with ALDA fitted (Section 8 ©) 
--- The control-rod | travel prescribed in the Test Specification Sheet 
must be reached at the speed given : : 
Itts not possible to carry out a correction. It the controt- “rod travel 
ts outside the permissible tolerance, check the control fod tor 
ease of movement 
if necessary, replace the governor spring (49). F : 
‘ 3 hin, i Nine. ee Se 
& 4.11.3 Measure the upper idle tuel delivery: (Section c@) 
4.11.4 In the case of governors with ADA: aa 
Check end of breakaway (Section B ©) : he LA 
, Se, as 
t. 
A 
: eG me Se Ne ; 4 = Setting throttle with pressure gauge” ay ee 
: | ; = 2= Vacuum unit — . i oS . a 
oe cn ae 2 eS Other test benches can be revo-fitted using the vacuum unit 
: ae ; ; 0 681 142 001 together with the pressure gauge and setting 
F Pon ihrottle 1 688 130 032. 
28 : (A pressure gauge is required for every test jwhich involves vacuum). 
; ae , ae “Connect the vacuum unit to the lower connection ‘of the setting © 
: throttle. 
Connect the upper connection of the eating throttle to the 
ventilation pipe of the aneroid box. 
4 . ‘ 
. For the connections required tor ihe with pressure, see 5.2.1. 
Ascertain the exact atmospheric pressure (weather bureau, mercury 
| . _ barometer). 
ex 


SOAs pee OL eee 2 


‘ oe nme gene” F 2 ; 
Determine the required euuee pressure or the required vacuum: Wen, : : gOS ; 
Example for vecuum: . / ‘ 

Setting point, see Test Specification Sheet 7 ae 

Atmosphenic pressure 1000 mbar. (730 mm Hg) 

Setting point - 840 mbar ; 7 (630 mm Hg) 


(absolute F pressure) 


Required vacuum, 160 mbar 


setting value 
5 


Exomple for gauge pressure: 


Setting point. | 840 mbar’ ~ (630 mm Hg) 
(absGtute: presen) " . 

Atmosphenc pressure 42 - 820 mbar (61 s mm Hg) 
Required gauge pressure : 20 mbar ( 15mm Ho) 


Orive the injection pump at the speed spécitieg in the Test 
Specification Sheet. 


Fi 4 


Move the control lever to the fulljoad pbalion: Apply the . rae ee , 
(determined) pressure or vacuum to the aneroid box. ; in J 


; Connection schematic . 


The resulting reduction in travel trom the ‘tull4oad control-rod travel 


a? dace d 
value must comply with the valve on tha reverse ofthe Test — : et VY ee 
/ , ~ le Sening throttle with prassure gauge eos ee) 
SPECINC RON Sheet, / ean BO 2™® Pressure-reduting valve (maintenance: i: nd e 
Correct by means of shims a9) ip : ; 3 = Compressed-air connection a 
; 5.2 Test and adjust the governor with ach aneceidi box fitted 
. ° ase Fit the ALDA aneroid box. together with the “selected by measure: © .. 
She i : pene ships (148). (see Repair Instae ions MDy arene En, : ' 
one meet uppl. 1). : 
‘ ee E e. 4 
: 7 < eg Tighten the union nut (52/2) witha torque of 7 ie 


Co (5. 7 kgtm). 


5.2.1 Connections for testing 


\ 
| : 
: “dl ; a 
ospheric pressure (weather-oureau, mercury 
é a} . . 


os : : 


a oat z 3 


ne 
7 fo Ascertain the exact J 
’ ak : + @ barometer). 


Cheching: ' ‘ 
7 : ra ° omy”: + 
For checking point see Test Specification Sheet. : ms os % mG 
gc “ieee, ah, oa Rises 
Example for vacuum: : “Maximum absolu(e pressure - -. 9733 mbar}. (1300 enni’Hg) 
: ; : mn seerne te Test Specification Sheet pe Nees ae 
>* Atmosphenic pressure 1000 mbar (750 ram Hi ‘ i 
: ‘Ascertained atmospheric pressure e995 mbar ‘ ( 746 mm Hg) 
Checking point - 913 mbar (685 myn Hg) - oe or een ae a 
! : } Lae 
{abso ute Pressure) isoldeaia tees wae ge : Maximum pressure ~ # : _ 738 mbar “4 554 mm Hg) 
Required vacuum, 87 mbar ~~ ( 65mm Hg)- Set the maximum pressure at the pressure- reducing valve. 
setting Value SY ee BN RS aa : ; 
v . 7 hee Connect the lower isemath a bea dunia? with me : 
The example for gauge pressure is analo 00s. z : Prassulerreducing valve. : 


tf the reduction in travel value ts outside the epenien tolerance, 


the ADA aneroid box must be replaced. Connect'the top, connection of the, setting throttle with the ae 


’ 


‘ aS fitting.» ‘>. } ‘ 
Belore fitting anew ener’ box: check the pin-projection- a ‘ ees | ia . . e 
dimension. 5 \ i A ean Oe are . : t A 
Repeat the test with the aneroid box. . : sy : ae : re ec ns eget Ege ce ott 
“ Vt Ge aE Pas v4 ae cee ae 2 GS 
+ The remaining working steps are descnbed as trom Section 6 : i rere a ee 
onwards eee ‘ \ ek he : ie ae ie rel 


Example: 
Absolute pressure according to 1087 mbar (800 mm Hg) 
Test Specification: Sheet ; : 
- a 
Va “Prevailing aimosp here pressure = 995 mbar _- (746 mm Hg) 
{ ple ed occ at — oem we —- . ia: 
- Oitferance in pressure jj 72 mbar 4 54mm HQ) . 


é + 
1 = Adjusting screw for setting the various pressures 
2 = Screw plug forthe ALDA fitting ~ > ‘ a 


$32 Test step 8: 
Tedt point @ with manitold pressure 


Move the control lever up against tee fulltoad stop. 


The pressures given anthe reverse ‘aide of the Test pacincation 
Sree are absolute pressures. = 


{ 
‘In oper to check the ALDA aneroid box, the difference in pressure 
lo the prevailing atmospheric pressure (barometric pressure) must 
be calculated. - 


Apply this pressure editeignde to the aneroid box. - 


7 e 
2 


Apply this pressure difference to the anerord box. 3 


Orive the tuel-injection pump al the specilied speed~ 


’ Correction of the fuel delivery 1s ‘cared out with the COs CON 


screw on the ALDA aneroid box 
§ 


- Test pot ®. 
Calculate ‘the pressure required. ae tga g 
ms Example: ee we wie, : : 
Absolute pressure eecording t (1300 mr Hg) 


, 1733 mbar is 
Test Specification Sheet | P 


Prevailing atmospheric pressura 
5 Reague : ee! 


Difference in pressure 738 iba 


Apply this pressure difference to the nerolg box. 


Move the control lever fo the jihad position. Orive the fusk: ‘ 
injection’ pump at the specified speed. 3 ‘ 
04 
The specitied control- 40d travel must be reached Coieclion | Is by 
" smeans Of.a new anerold box or new diaphragm spring (132). 


—--- Us® the compensating Basen sea erat) again. 


y od oe 4 


Test point @ ‘ i ee 


For the required pressure, see test point wit es 
the sapog capsule (30). 


{ 
if the spring capsule Js replaced, this necessit 
of the governor. of a 


. : x 
Test point Gv 5 / 
For the required pressure, see test p int 


Correction‘as per test point 4.10. 


Test point @ aos / 7 * 

Calculate the required pressur: 2. 

Absolute pressure according fo 1000 mbar ys0 mm Hg) 
Test Specification Sheet . - : 

Prevailing atmospheric pr ‘ss te ' =-995mbar . - (746 mm Hg) - 
Ditterence in pressure / "9 : +5 mbar ( 4mm Hg): 
Apply this pressure dftteyence to the aneroid boi. “ : 


«!n case the calculatio: results ina yacuum being’ necessary, this 


fact is to be ignoréd. Simply carry out the test without pressure. 
Mexe the contrpt lt er to the idte position, Sa 


tr necessary, correct the control- rod travel of the injected fuet 
quantity with ina adjustment screw (28). 


* Test point @ / 


For the sequired pressure, see test point ©. © 4 Bk 


Carry out Correction at the idle-speed auxiliary spring (70). 2 


/ 


a & 


- ~ 995 ae ( 748mm Hg) 


“(554 mm Hg) 


/The fastening screws for the closing cover (52) must notbe i 
‘’ peleased again. * : 


“ Remove the fual-injection pump trom the test bench: 


. instance, screw plugs 1900 50 


4 j 


2 a f ? ; v 3 


6. Final work ‘ \ 


Fit'the rear closing cover (80) together with elpew gasket,connect © 4 
the pneumatic shutoff device (if fitted) to. the Control rod ; : i 


- ay OES J 

a) $ - 7 

Check the shutoff dewce tor correct functioning: Check with | 
yacuum, setting value 500 mbar (375:mm Hg). The pneumatic : pox 
Shutoff device must now pull the control rod to the travel position “0”. boy 


a ” 


Close oft the oll-inlet tine and oil-retum line (or dil-return bore) 
on the side of the pump fitted with the cover plate, using, for _ a8 
3. In the casejof an oblong hole. - 
-uSe a Suitably shaped rubber plug." ro) | 


7 ie 
Screw a connaectoriitting (to be usermavutacturp into the thread - ; 
in the first roller tappet (bore for prastroke meas rement), .: : : } 
Close off the pneumatic shutoft device if one-is fitted. e a 
Neither the. ventilation pipe of the ADA aneroid box, or the connec: -/ 
tion fitting of théALDA are to be closed when.the cheékis camied 
out forteaks. ° om Ns aa 


Test pressure (gauge pressure): 0.5 bar (0.5 kgf/cin’). 


In order to check the diaphragm for leaks, slip a hose over the 
connection filting and immerse the other endin an oil bath. . 
No airis to escape trom the hose. : : 


Apply the lead seals to the tuel-injection pump, the govemor, an 
the aneroid box ; f < | 


y 8.1 
points : 


Control-rod travel 


a & a 
ad 
? 
? 
a oS 
| 
Se : v 
7. Tightening torques 
Item No. : “ Designatign ‘ 
4 . Hexagon nut 4 
21 (20) Union nut or * 
hexagon nut 
27, : Hexagon nut 
é 
vu +. Round nut , 
43 Hexagon nut 7. 
45 - Hexagon nut P 20..23 4 202.23 4 
50 Screw plug 6..8- 0608 - 
8 . ; pops ope 
52/2 Union nut” 50.70 0.,.70 
: ; ape Ss . 
54 Fillister-head screw 37.5 Pe OS 
93 Aqund nut "430415 1.3..15 oa 
: : a aan 
af / 
: so : 
Con ge 
Q 
b 
’ w 
’ ‘ « wy f ; 


a © . 
~ : 
y 1 “ t 


jovernor characteristic curve with measurement 


. oe 


+ OControl-rod travel 
' “meddurement point 


X Fuel-delivary measurement 
point : 


< \ 
4 
b 12 
x, 4 
S38 9. 
ee f 
om 5 
op ie SePks , 
rane : eaten Ars Ci i 
: ; % 
an : 2 oe oh : bas 
P oe i 4 “s 
“ay a e 
we 
Lf : re 
: “ 
4 a . * 
r ! >? or . 
aos we 7 
j t “0 “3 . 
; Leg = 
VY 
. e 
2 - a 3 
t " é Lx. ts 
he he * «. 
{ , “2 
: ° 
t 4 oe 
if . 
i ‘ ar 


She 
> 800/172 
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~ After-sales Service Instructions _ 
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Questions ahd comments on che contents are io be 


directed to our authorized tepresehtative in | your 
country. x “le 


The contents are anly intended for the ase of the 
Bosch after-sales organisation, and may not be 


/ 


passed on to third Parties ‘without our consent. / : 
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oe 


Table of Contents , : 1. Introduction 


Page . \ Ithisin truction manual describe¥ the adjusting and 
1 Introduction a wor ___ testin of Bosch mechanical doy ernor RW. MW. 


2. Test Equipment’and Tools™ ° iThec cc nstruction and oper. tion of this: s governor are 
3. Preparations zs 
4. Governér Adjustment ~ . epee | if oe - ya? V 


5. Concluding Work : ; ; bea “2 io 4iThes quence of itusthations and newer text 
6. Tightening Torques 3 ar eee 1 igiven ere apenas mostederive Sequence of 
: ¢ ee pate ‘the in widual steps. Ree ee , 
7. Auxiliary Tools 4 * Dry lL | ae . ie 
: ; -Spectal test equipment and tools acunee for testing ° 
justing work are pled in Section 2. 


oper. ting w oorceateguness are given o on Page 10 
Mold out). ‘ 


Te ting Equipment Part Number. ; ; 
_eTobl ; -s.. Type Me! 


-WPP 110/28 
» (spch as : 
PSSM 7s 8 


: 1/Clamping Bracket 1688 010 010 ~ for test bench 
‘By. EFEP 187 : with 

ae + Shalt height 
Aor 125 mm 

1.688 010011 shaft height 

oe AS7TA S = 110mm 

5720018. PES.. with | 

é -EP.157/6_. 3-hole flange 


ae bas 720017 PES. with 

: EFEP. 157/4 | 4-hole flange 

with ring 1.680 202005: Pilotdia.68mm J 
: EFEP 2903 

_ 1 Mounting device 24 688 030.111 " PE with cradle 
E __ Mounting 
“q Seng device - 0 1 440'006 = 

~EREP 56C 


A Dial indicator } 1 687 233015 - for control-rod 
measurement’ raga, EFAW 144s travel measur- 
7 90mm . : ¢ ing device 
"graduations 110mm ‘ ; 
(without return A 
springs) “i . 
Socket wrench, _KDEP 7 1963" for stop (pos. 70) 
complete ms 3 x aS and for locking 
Socket wrench KDER 1064/01 for locking the 

iz oe driver screw (30) 


{ as 


Tqst equipment ‘pene ce 
( 


& 


~ 


3 
ea ‘Zs 


or - ; G 
‘Thé location nimbers givén in parentheses inthe. — / 
text are given on the cross-sectional drawings ‘of the’ 
governor.on Page 10 (fold-out) and are also identi J 
to the location numbers in the Service Parts/List. J ; ¢ 
The numbers given in circles are the adju tmeny/ “se 

points cited in the test specification shegt whi ‘are 

shown on the governor Operating characteristic QO: 

curves on Page 10 (fold-out). - por 


Bod . v 


/ » 

; F x 
ee a ee ff - Brea: Bont 
3. Ereporenens / ra “oe oo eer 
Clamp the fuel- -injection pump together with governor 
in place for testing, afd maka the preliminary adjust- ; ‘ 
ments (port closing,’ ‘fuel det ery according to ; 
Section “A” in thefest specification sheet), as des- 4 
cribed in VOT-WPP 116 1B. oe ee @ 
Add engine oy ; Ps Be 


/ : 
Close the siatliok valve at the suetion gallery return : 
flow hole. Set the suction gallery pressure-at 1 bar: 
(with scavenging). ; ee, wits ee i 


Fa 


Enso the: covers (80 and 52). 


Gaserew the stop (81) and move the outer full- load . 

stop (19} all te way back. .- > od 
_--Mount Setting Device EFEP’56 C on the test Bench 

and align it. tfrequired atlach a user- labricated lewer’ 

/ (see Patagraph 7) to the control lever. 


lf there i isa support thread (M a) onJdhe governor 
housing, a user- fabricated support bracket with - 
spacer piece (see Section 7) mut be mounted | a’ 


between the mechan pump and the ies ‘bench: > 


ar Aa A ; 
Mount the sontokica travel measuring device tothe .. @ 
_-Qovernor.housing Strew the threaded pin with eG 
magnet into the conta rod (Fig. 1)... 
ye : 
Move the control rod. several times. from’ ‘Stop 16. the 
full-load weten ith.the. control lever. aes 
t ee : : 
gainst the gpdtnt stop and - 
Y ‘At control rod. travel 0” sei 
the indiealor ron Sotune Device EFEP 56 Cto° ‘O”. oe 
Completely pretension the ‘governor spring oe 
“ adjusting scrggy (28), and pretension the idle pring 
ast to about urns of adiustiag screw obs ee ao 


poe 


Screw the adjusting screw (3) right in, Unserew-the.- 
- eidle auxiliary spring(spring capsule) (70). Remove 
the tapered screw plig (50). Set the governor spring 


to the centér position.of. Oe adjusting: shaft (48) 
(Fig. 2). , 


Mount the cover (52) together with th pba aoe 


Screw in the adjusting : screw (44) ‘for the follower © 
_ lever; to do this release the hexagon nuts (43, 45) 
~ (Fig. 3). Then retighten the een nuts. 


*/ 


! 


4. Governor Adjustment ° 
4.1 Adjust the driver (30) : ol 

2 AP es 
Set the control lever to “02. ‘ j 
Screw.in the Oriver screw (30) with a commercially 
available '/2” hexagon-socket.strew key and socket 


wrench KDEP 1064°0.1 until it sontaris the sliding” 
sleeve (72). Baa OT /? 

te fi 
Note: ‘ s “ ee 
The lock nut must ‘not contact the tensioning lever 
(26)! Then adjust the sleeve idle travel (mm e : 
value given in the test oer. 
ing the driver screw (1 turn ere to1 mm); 
and lack it. on) 


i. 33 _ Cet! 


4.2 Measure the starting control4od travel and * 
staging fuel delweny: (Section 8 @.c @) , 


The starting control-rod een @ must be reached, at 
the prescribed speed and with, the control lever” . 
placed forward. Measure the starting fuel delivery 2? ; f me 
at the prescribed speeg®./ - fers a ates ae aa ae 


- oy 


> : a2 : ‘ ee ee : 
4.3 Adjust the lower nomi ie aS Sees 
(Test specification shee Bec {B 50)” fe ’ Bete ee act ss 
Adjust the-control lever detlection ey 8 - ~ aa ee 
Column 1) and fix it in this position. a . ae 


ans) 
. i 


Release the lension.on nthe idle. eae spring a2 u pEitig ae coe oye - ° ae 

the adjusting screw (29) anti the required ‘controf rod a ee ee ae : 

travel @ is  sedched at the préscribed speed. ore BE ES GOS ee RON ee EN Poh, ug 
Pra : : * : ue ; 4 wg ath : oS ae a 


’ a > “ : BS — ; : ‘ : 


“4.4 Check loading: (Séctjon BO) Pee ct hae ee) 


2 


At the prescribed speed and Beane of. control lever Rag See a. Gog ae oe 
the control-rod travel must be reached. If the pres- i ee ae A eee ee ee ee 
cribed value 1s not reached> correction can be made. ap anes ee an a ion : ; 
by altering the position of the control lever (observe’ ; . * : Bee es on ‘ 
any tolerance given!) and re- setting the idleleaf. es voudlt ag a ate “pes 7 . 
spring (32) with the - adjusting screw (29).- re ree ae a eas mae ee a 
It.the checkpoints-are not reached, change the idle ES a OE ee eee eee ee 
leaf spring. | ~ ” ay fo a Fs ae 7 


ee ann o ee are aa, ene oo fest at ae ee 


ov te 4 2 oe 


4 Ajus ate avian sping (70 Section B @) sen Se .. Pg eee og GIR en, ho EE 


At the epeed given, Seieus in the idle apxiliary spring Be ee , Soe oe a : / 
(spring capsule),-using Socket Wrench KDEP 1063, _ Se : : oe ae by alts zi / 
‘until the prescribed control-rod travel is attained or f ae ~ SaaS aaa fos 
untit it just touches the idle leaf spring (32) (Fig. 4). Loe Se. oa pais 


4 . ry Si 
When making the following idle and full- load fuel Poe ae ee Bs, : a ae 
delivery adjustment and/or measur@ments of varia- ; te ; 4 — ey 
\ tions in fuel delivery, be sure that the maximum. rd : ae ae _ » @ 
permissible difference in fuel delivery‘given in se ad sp os a 
Section A, Colugan fol the test speciicenion sheet Sa ; iy Bs : oe 


is not eRceced. Sax eB ° . . 


oe § Ae 
- The fuel delivery given in Section: Cot the test 
specification sheet is the average value forall aoe 8 ; eer oe tie 


plunger and barrel assemblies in each case. «tun ey BREO  O e , 
° ‘om : ee oa : OS ; x : a rd 

a‘ = c : » 2 : a 
“s : : : 5 


* 4.7 Measure the lower idle fuel delivery: (Section C.®) 


mek et ° 2O. a : \ Set the speed @.and measure ne {uel delivery. 


> ea ; 
, ; \ + 9 A correction can be made by turning the barrel and ; ® 
; “Ao >" ? \ valve assembly. if Oe thse ee 
/ : Observ Section 46 abovel e ; ee 
f . : sindn RA 
; ; Note: fo. + ; ee j fe Pe 
- a % Do not’set stop (81) (idle stop), otherwise an adjust, | eae: 
_ ment or checking of the start locking device (points oe 
: en se . 4, 48, 4. 4.42) 15 not amare possible. re ae ee en meee 
- ya 5 vA 6 Lah . e ; a ee ae ? | 
: —-: gh : eel 
° fe 
9 ae H 
‘ a \ 7 
\ 2 3. a 
\ :: a 
a ; 
ry x a ? a 


—_—— 


4.8 faiudi's Start locking (Section B®) | 


As the speed is decreasing, ee ae 


back and forth from “Stop” to the full-load stop. pets 
The adjustment is made at the adjusting screw (3) ie 
with lock nut (4). (Fig. 5). 
The switching point of the start locking mechanism is 
reached when a considerable’increase in control-rod 
tr4vel occurs compared with the full- load control-rod F 
travel - eo 
Screwing the adjusting screw inwards = = ‘higher 
locking ‘speed . 
Screwing the adjusting screw outwards = = lowet 
locking speed ' 4 fae 
a o i Oe vO 
\ ; - 


A 


ry: 


’ a! 
4.9-Set the governor spring (49) 


Set the control lever at the control lever stop @ 

given in the test specification sheet ane. frcitia 
Pesition. 

Gradually increase the speed starting from 0", 

establish when the “non-regulated stage’ (i, e. no — 

control rod travel despite increased rotational speed) SS a 

is occurring and note down the control rod trayele-"* © 

(see governor siaracleristic. curve in fold-out). : 


Again increase the rotational speed Starting trom “0", 
until a control rod travel 0.1 mm greater than the * 
control rod travelatthe “non-regulated stage" has. ;— - 
been*reached. Measure this rotational spééd witha. ; 
commercially available chronometric revolution 
counter. Increase the rotational speed further by’. ; 
exacfly 20 rev min. At this speed de-tensionthe ~ =; | 
governor spring with idle adjusting screw (28) until a 
the contro! rod travelis 0.2 mm shorter than that of a 
the “non-regulated stage" (Fig. 6). ‘ 


This results in a smooth transfer from the idle spring 
to the governor spring. ; . 


> 


¢ 5 a 2 
| ® me crew in the upper peed range stop (19) so that it 


Measure the full-toad fuel delivery and correct it if 


! reached. (The given tolerance for the position of the’ 
" control rod of +4 must be adhered to). a 


. Control rod travel 100, low = turn adjusting ; shaft cn 
“to the right of 


. Note: - 4 - le 


a : ’ 
* j 


4.10 mana full-load control rod travel: (Section B @) 
and measure {uel Seluety: (Section C ©) 


Set the prescribed relational speed. Move the control 
lever completely forwards. 

Set the gi¥en control rod travel at the adjusting 
screw (44), loosening hexagon nuts (43, 45) for this ._ 


purpose (Fig. 7, 8). Re- epee the hexagon nuts. 
(43, 45).’ 


necessary by turning the barrel and valve assembly; 
be sure to observe the idle fuel eve and point 47 
above while doing this. 


\ 4 
5 » 


4.11 Adjust full-load speed regulation PSS Fe 5s 


4.11.1 Adjust breakaway: (Section B ®) ; 
Take the control lever back until the prescribed 
control rod travel for a given rotational speed.is 


s eee anne nee 


aa : ° t : ’ 


4.11.2 Adjust the sBeed droog (Section B®) 
The prescribed cone rod travel must be apained 
gf the speedgiven.. te, wee eh 
4 . 7 2 % 
This travel can be corrected by jurning the adjusting - 
shatt (48): for Me goss oe remove the tapered screw 
(50). (Fig. 6) = ‘ ; 
hry oe 
Baie od travel too high'= = turn adjusting sna 2 
to the left . 


Bae 
S? 
After turning the adjusting shatt (48)..ceadjust the - 


governor spring (49) (see 4.9) and bredRaway (see 
4.11.1). 


neplace tte, fepered screw. ® eG ms 


° 


rauches the contro lever and Jock it with nut (20). 


“fe 
4.11.3 Measure: the upper. idle fuel delivery 4 at the . Loe 
“speed given: (Section Cc 6) “e 


ie 


4.11.4 Check end of regulation: (Section 8 ®). 


The meres control rod travel must be aoe net 
at the speed given. If however this value ‘isnot 
attained, the sleeve idle travel (see ( ‘adjust the 
driver’, 4.1) must be checked, This renders a new we 
adjustment of the  govemor necessary. If the pres- 
cribed end | of egulation has still nottbeen atlained: 
anew governor spring must be fitted. In ¢o,doing the 
governor spring (see 4.9) and breakaway (see 4.11.1): 
must be newly adjusted, and points 4.11.2, 4.11.3 and 
4.11.4 must be checked. = * 


‘ a 


yf : 5 
te : r 


| : 12 Test and adjust variations in contro! rod travel 
; (Section B © @)- 
: | _ As th speed is decreasing, check the Biecciiped 
s 
] 
z 


r] 


positive torque ‘contro! ' contro! rod travel © at the speed given. - ®D 


/ 4 
/ negative torque ¢ 
- control 


i Set the beginning of torque controt (see arrow in 
Fig. 10) with adjusting screw (3) at the speed given ©... 


me ‘As the Speed i is decreasing, check the presdribed ee 
"control rod travel @ at the speed given. - . 


~ ~ 


Check the start locking as under 48. (SectionB@).. 


control rod travel 


4.13 Measure varlations in fuel delivery: . 
" (Section C ® @) ow 


Sel the speed given and measure the fuel delivery. 
_ (The contrdl rod is resting on the upper speed range 


fotational speed plop (19). ) 


4.14 Set the stop (81): ; 


. Screw in the stop screw so that it touches the contrdl 
‘~ fever, with the control lever in the,same position as- 
under 4.3. andlockit, = ¢ es 
ee _ Check whether with the shutolf.device at least 1.5" mm 
: je aye “control rod travel before’ “Stop” is reached. . 


2 ; oo Governor with shutott device: : ue » 


‘ 2 ite Governor without shutott device: ye 
e ae , “a With the fue injection purfip Stationary, set the stop. 
. fs Epa Ste, screw 108. 5-1 mth control rod travel belore " ‘Stop 
? : Rak oe me pana lock ity SG Spe sve hes Meera 


ee es en eee 
Gs ro) Check the silting control tod frase 
(Section B®) pie dee ‘ 
ery "With the fuel injection pump stationary, ihe starting 
: : xy bt _ mS 2% “~~ Control rod travel must be attained when the Conte! 
; iy ia haee ; leyes. is Fuses up forward. ; 
; eo. as ; : v oY : 
» . © ; 


‘6 ed f-) 
oa . _. 4.16 Chéck the idle regulation (Section B ©) a 2 r | 


ai -Set the control lever to the idle stop. The prescribed ~ 
‘ . ; : ne Mais CODIEO! rod travel must be attained at the given spéed. 


“oat 


a . 5. Concluding Work Pes 
9 . - ° lel Se Fett 
: : 3 - ‘ __Mountyhe rear cover (80) together with a new seal: 
er act Re. - Mount the cover (52) and the fuel pume fegetnena 
: 3° a Mewseal : 
; ; Remove the injection pump fyom the test bench. 
ek 4 : et < Test the injection pump: together with Governor: for 
2 , & ae 5 et ‘9 leaks: oe 
. a: > 3% Close the oil feed and return lineso ‘or the return flow 
. hole (dia. 8) on the side of the bearing end- -plate with 
— o _ plugs (for example, 1 800 508 003). 
. F _ Make aM 16x15 fitting (thread length less than 
: 9 mm) and attach it to the threaded jdint at the first 
: nt roller tappet (bore hole for ptesirone measurement). 
/Test pressure: : : > 6) 
0.5 bar gauge pressure (0.6 kgf’ ‘em?), * 
: 4 Seal the injection pump and the governor. 


oe 
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| Test Specifications _ * 
@ Fuelinjection Pumps. 
and Governors 


Jas 


Alltest specifications are vaho tor Bosch Fuel Injection Pump Test Benches ana Testers 7 


A. Fuel Injection Pump Settings 


% 2 


Port closing at prestroke - ° 


mm (trom BOC) Con 


Rotationat speed }Controlrod Fuel detivery Oitterence 


travel * 


cm"s100 strokes {mm 
2 


cm?/100 strokes 
3 


revimin 


1 . {2 


4 


Sel uniform delivery according to the values in(______} 


B. Governor Settings 


Lower rated speed «":--- Upper rated speed 


fe e 
: Oegree ot Control rod iRotavonal sfeea Oegree of Controtrod |Rotational speed 
jdetlection travel } ~ ..Jdetlecton \ravel ; 
iol control of control ' 
sever mm fever i 


| revimin 


1 


wy Le 


C: Settings for Fuel Injection Pump with’Govern 


Full-toad delivery 


Test oltemp 4grC (104°F) ” . 


1} 


aoe icm'/1000 strokes 


cm’/1000 strokes | | 
oe 72 


rev/min revimin 


Control 10d 


te a 


decd 


Cc" 
Full-toad speed @[verator® intuel” * Starting tuel delivery , ot 
regulation delivery : idle : ae 


Musee cm‘ 


«tf 


‘i ¥ 
i. i 
Loe < 
; . aie E 
‘e supersedés : 
i ee oe ee 
company bee BY a ee 
engine — 7 on $ 
; Pree oN 
: A 
och 
* 5 
zt 
trot rod travel e i 
7 . [Spring pre-tensioning 


|Fee! detivery. 
| é : ” (compensating valve) 


lem'/100 strokes mm ae | 


Variations in controt rod travel as | : 
_ {Rotational |Controtrod travel | 


speed 


| : ave 


Bkitching point ° ee 


Mounted 


te 


Sy ae, 
1 Ouference 
the : 


4 


y ; ™. : : 
000 strokes cmm’/1.000 strokes 
- : ; es ye 


Checking values in brackets 


“BOSCH 


Geschatisbere:ch KH Kundendenst Kiz Austustung 
- by Robert Bosch Gmowt 0-7 Stuitgart } Postiach $0 Printed :n ine Federal 
imprume en Republique Federale d Allemagne par Robert Boscn Gmow 


* 1 mm iess control rod travel than in Column 2 


Reoudiic of Germany 


i 
{ 
1 
{' 
: 
F 
F 


— aa S = 
LA : 


gees 


= Wa, 
3 oF RRS. Wise 
yess teens ope: 


HS 
WS 


Gy 


“© Control rod travel measurement point 
pi : i ¢ ‘ F be Ps 


: . ry Nae if ro 
4 Fue} delivery measurement point 


non-regulated stage “> gk 
oe 


3 : 
s a a 
a a oe of ae 
-—N ee : a at + 
a 


Control rod travel 


De - i 3 ee Lod 
~ oe 
a 


t 


rev/min — 


a “2 Rotational speed 


- 


i 


a 


: ¢ > 
6. Tightening Torques . ! 
ah 
Pos. ; : o. : 
No. Designation N-m kgim of ee és ane f 
O_o A ' ge 4 ie 
4 Hexagonnut =... 3-4 0.3-0.4 5 } : | 
21 (20) Retaining aut or i ye | - . 
hexagon nut 15-17 *. 15-1.7 a en ea | es 
° 27 Hexagon nut B= 9 06-092 - ee See m= 
31 Round nut 30-35 3.0-35 A ee ae eee : 
43. Hexagon nut 7-9, 07-09 het eee ee ae ee ee 
45 Hexagon nut ~ 20-23. 2.0-23.. mee ee 
oe a 
50 Screw plug ~ 6- 8 -0.6-0.8 — 
54 Fillisterheadscrew 3-5 03-05 ¥ 
“a 
93 Round nut 13-158" -1.3-15 | 
« a ot 


CS oe 


th 


- 
Only for use within the Bosch organization. Nol to be Communicated to any third party. 


These test instructions -duseribé the aicaihent and 
testing of Bosch mech4nical governors RW(V)..MW.. 
fitted with a manitold-pressure compensator - a? 
(abbreviated MPC in ven ’ va ‘ 


4 ’ e any 

In this governor design, a MPC is'tinstalled instead , 

2 the cover (52) (see fold-out in WDT-W-420/300.B. | 
- 1304 8). (Fig. 1, aie: ale cut open. y 


% 


The tqllower lever (1/2) installed in ge governor is 
mounted on the correction lever (120) in.such a way. 
that it can move (Fig. 2). The correction.lever is 
supported at the pivot (7/2). ~ . ooo 


s ; ; : 
The diaphragm part of the MPC corresponds in. 
principle to other well-known manifold-pfessure “, 
compensators. t a rg 
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1. Introduction - sf a 
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2 Adjustment o ofthe RW: Governor with MPC 


“The adjusiment is cfrried out according to fhe basic. 
instructions (VDT-W-420/300 B), but with the follow- 
ing es: . 


2.1 : 

Change/supploment to text in Section mi 
Z “Preparations”: ‘| x 
a $n order to adjust the yovernor spring (49) (see fold- / ~ 
out in VOT-W-420/300 B) at the adjusting shalt 448), ,. 

it is not necessary to remove the MPC, but instead the | 
screw plug (5 2) should be removed (Fig. eh oe 


Unscrew the! Sajusihg screw v (4/2) as far as possible 
and lock it id place (Fig. 3). , 


22 | : : 
Replace the entire text in Section 4. 12, “Measure 


‘record re actual control rod travel. 


221 =] i 

, Set fufl-load delivery during suction operation -- 

" with 0” charge-air pressure (Section C @): 

"Remove the screw plug (6/2)... 

" Reigase the tension on the MPC helical rei ; 
(3/2) — to do this, turn the locating washer (2/2) 
to the left with a screwdriver (Fig.-4). Set the speed 
spbcified in Section C © of the test specification 

et, and turn the adjusting screw (4/2) Inward until 


the specified quantity of fuel injected is reached... > 


Lock the adjusting screw (4/2) in place. 


a 


; measurement value with MPC ‘0’ ig not given 
under Section C @, the adjusting screw (4/2) should 
4 be turned inward until the difference in contro! rod 

4 travel between ‘decrease in control rod travel” at 0" 
bar and the maximum charge-air pressure giyen in 
Section “D”’ of the test specification sheet is reached. 


v 


Measure variations In fuel delivery ~ 
(section on ®): 


f ; 

Set the speed to the specified value and apply the 

specified pressure to the MPC.. | So. 

Measure the quantity of fuel injected. 
7 s . 

2.2.3 

{ Adjust the MPC (Section ): - a 

\ 5 

Set the speed to the specified ‘alué, ‘Set the MO 

beginning of adjustment, “Einstellung” ("Adjust- © 

ment'’) — to do this, apply ‘the specified Pressdre 

. (decreasing) to the MPC. — a 


Prestress the MPC helical compression spring using 

the locating washer uitil the control rod travel ix des 
- smaller than. the recorded full-load contro! rod travel” 

“by the amount of the “deérease in controt rod travel” 

given (for example, 0.1-0. 2 mm of fravel). ; 


Check the MPC setting “Messung” (“Measurement”) 
— to do this, apply the specie’ plessuye (decreasing) 
tojhe MPC. . '~ 
rl he control rod travel must be ae than the read or 
‘recorded full-foad control rod travel *) by the amount 


of the “decrease in control rod travel” given<tor o 
example, 0.9—1.2 mm of travel). If this is not the case, ‘ 
the helical compression spring (3/2) must be 
replaces: 


~ 


‘ 


F 23 * 
Note the idilawing before the text in.Section 4. 13, 
“Set start locking”: ¥ 


B Ree > o 


The start locking is adjusted with pressure “O" at 
the MPC. Be: . 


2.4 
Note the following béfore the text in Section 5, 
“Concluding Work”: 


Replace the screw plugs (s/2ye and 6/2) fitted with 
new seals. 


*) When checking the governor: apply charge-air : ; ; os 
pressure C ® to the MPC. 


PAD 


@ 
> 
c 
v 
3 
2 
re) 
= 
img 
fo) 
Oo 


, Positive control 
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3. Adjustment of the RWV Governor with MPC 


3.1 

Replace the text in VDT-W-420/301 B, Séétion 4.12, 
“Test and adjust variations in control fod travel" 

(Section B @, @): 


The variations in control rod travel are tested and 
adjusted with the charge-air pressure given'in 
Section C ®. 


+ 


Using the adjusting screw (3) (see fold-out in VOT- “he 


W-420/301 B), set the beginning of torque control (see 
arrow in Fig. 6) at the speed @ given (Fig. 5). 


With the speed decreasing, check the specitied 
control rod travel ® at the speed given and record 
the actual control rod travel. (The checkpoint is 


located before the beginning of torque control!) 


With the speed decreasing, check the control rod 
travel @ apecitied at the speed given. 


Check the start locking as described in Section 48 of * 
VDT-W-420/301 B. Do not apply pressure to the MPCt. 


Pe mae 
Aga result of shifting the adjusting screw (Fig. 5), the © 
value read may be less than the value @ giyenjn —. 
the test specification sheet. This is acceptable but it? 
must be assured that the starting contrat rod travel | 
(Section B ®) is reached betore speed “0... 


‘ a (0 
3.2 ‘ey i 
Additional adjustments are made as des¢ribed in ~ 
Sections 2.2.1 to 2.2.3 in this instruction manual. 


3.3 : a a ee ha 


Note thd following before thggext in Section 5, 
“Concluding Werke: 


Replace the screw plugs (3/2) ang (672) ane? with 
new seals. . 
* . 
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1. The EP/RZU . . Governor: 


Construction, Method of Operation and 
General Instructions - 
Q 


1.1 Construction 


The EP/RZU.. governor is a ‘mechanical speed governor 
mounted on injection pumps of type A and.P of up to 12 


cylinders. 
yl 4 


The camshaft of the injection pump drives the measuring 
unit (flyweight unit) through the reduction gears. The re- 
duction ratio of the cam shaft to measuring unit shalt varies 
as a function of governor speed. To prevent a transmission 
of rotational drive vibrations to the measuring unit, the fly- 
weight carrier is elastically coupled with the drive -shalt 
by a ball bearing and a torsion spring. Spring-loaded fric- 


tion pads which vary in number according to governor de- 


sign, have been installed as vibration dampers. The num- 


ber of flyweights (2 or 4) also Varies according to the 


required nominal speed. 


The measuring unit shaft carries the sliding sleeve for the 
control linkage in which the fulcrum lever and stabilizer lever 
have been mounted. The motion of the flyweights is trans- 
mitted to the sliding sleeve by a thrust bearing. i 


The axiat motion of the sliding sleeve on the measuring unit 
shaft is transmitted by the fulcrum lever to the spring- 
. loaded link fork (extension of the fulcrum lever). 


The governor spring set is located in the governor cover. 


The inner-spring plate (in the sliding sleeve direction) is 
designed as a stop cup. Its position can be adjusted with | 


two screws (adjustment screws for full load). This position 
corresponds to the full load,controt position. Speed is adjus- 
ted by the fork-type speed control lever which rests on the 
outer spring plate. — . 


The spring of the Percent’ ‘Regulation (P- Regulation) control 
is installed in the governor housing over the control rod, 
and is hookéd to the control rod and acts paraliel to the 
governor sptings. By changing the effective number of spring 
turns, a limited correction of the P-regulation Monmerty 
‘speed droop’) up to + 1°%o is possible. 


The stabilizer is located in the oil pan of the governor. It 
consists of a cylinder with a piston. and a spring hooked to 
the piston. The other end of the spring is-connected to 
the stabilizer lever. The space between the piston and 
cylinder is connected to the oil pan through a throttle bore, 
the cross section of which can be altered with a throttle 
screw. agate de 


-- 7 . F 


1.2 Method « of Spacation 


With the engine stopped, the control rod is ‘pulled to the star- 
ting position by the fulcrum lever by means of the spring 
of the P-regulation control. At the same time the sliding 
sleeve with the thrust bearing is forced against the retrac- 
ted flyweights. This position of the sliding sleeve results 


in a starting position of the control rod of about 18.5 mm -. 


(with stop for starting quantity disconnected). 


- Since the. EP/RZY 
- governor control (dggree of regulation) It Is important that 


After phe starting speed is exceeded, the centrifugal force 
of the flyweights overcomes the tension of the spring in 
the P-regulation control. The sliding sleeve ig thus shifted 
in the direction of the stop cup and rests on it until the 
start of break-away (full load control Position). The speed 
aac presheva is adjusted with the “speed control 
fever. $ 


i eee the engine speed drops at first. The flyweights — 
are thus retracted, the sliding sleeve moves the control rod - 
in the ;,fult load* direction by means of the fulcrum lever. : 
'The injected quantity thus is: increased, so that the set - 


: theoretical engine speed is readjusted according to the P- ° 
regulation. The process is reversed after the load is re- 


“moved from the engine. . ie 
Fhe time. for transition trom ane control position into the” 
next can be, regulated bythe stabilizer. The stabilizer can > 
only be ‘adjusted with the engine running. By adjusting the a 
throttle screw (on the outside of the governor housing), 7 
it is’ possible to adjust the regulating behaviour to engine. 
requirements. Naturally, it is "assumed, that the correct sta- 
bilizer spring has. been instatled (specified in the service - 


' paris list). 


[The | stop lever must be ahaa to stop the engine. The 
spring of the spring-loaded fink fork is compressed and 


“the control rod is putled to the stoR position. 


1.3 Lubrication psa che 


In operation the governor is connected to the engine lubri- 
cation system through the injectidn pump. The oil:is aufo- 
matically maintained at the proper tevel. During testing, oil 


» must be added to obtain the specified level (inspection . 


“ plug). In the ‘governor, oll splashed upwards is collected in 
a collecting pan-over the ball bearing of the measuring: 
., udit:shatt and is sucked into the latter through an oil-col-. 
." dgctng tube. All ‘sliding and rotating parts are supplied with 
owt. ‘centrifugally forced through suitably arranged bores. 


Ha: General Remarks about Testing 


‘The repair of the EP/R2U. . governor is described in Re- 
pair. Instructions VDT-WJP 211/6 B. : 


The following instructions describe testing and adjustment 


‘ of this governor on the injection pump test bench and the 


posnibilities of COrrecling: its adjustment on ine. ‘engine. 


In testing a repaired governor it Is assumed that the sug- 
gestions contained in the. repair instructions were followed ° 


"and that the correct parts were installed, i. e. as specified 


in the appropriate service parts list for the respective, go- 
vernor model. . : 


* governor can ‘be driven with a 0°%o 


speed jumps while ‘testing the control rod travel in the 
break-away range’ should be very small. This requirement 
“can only be satisfied with a highly efficient injection pump 
test bench where the speed remains uniform during load 
changes. 


No special tools are needed for testing the governor except 
for the mounting fittings and control rod travel measuring 
instruments specified for the respective pump model. 


4 
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2. Testing and Adjusting on the 
Injection Pump Test Bench 


2.1 : 
Install injection pump with attached governor on test bench. 


'f control rod stop (starting quantity limit) is present, re- é 
move it from the injection pump. 


22 : tes 
Unscrew small cover on governor cover and crown nut for 
the spring-loaded link fork. 


Preset adjusting disc of the P-regulation control tO approx. 
one hall of spring length. 


Preset adjusting nut of the Spring-loaded link fork so that 


the counter nut is flush with the threaded bolt. 
4 


2.3 


Add lubricating oit (as in the engine) until it hace out ot ( 
the overflow bore in the governor cover. 


Important: Common oil supply for pump and SONEINOr: Ne- 
ver test with insufficient oll. 


Vent stabilizer: : 
Open throttle screw by a few turns. Move stabilizer laver 


back and forth approx. 10-20 times and slowly’cloge throttle 


screw. A resistance must be felt at the stabilizer lever ‘when 
the throttle screw is closed. 


Open throttle screw by one turn and lock with counter nut 
and crown nut. (Do not forget gaskets!). 


Replace small cover on governor cover but do not tighten 


fastening screws. The ball head must be seated in the sta- 
bilizer lever. 


2.4 


Attach measuring device for the control fod travel to the 
injection pump and set dial gauge to zero with the control 
rod in stop position. To obtain the stop Position (Fig. 4), 
pull back control rod further at the spring- ‘loaded fink fork. 


g 
\ Drive pump at-nominal speed and tighten both fastening 
; screws of the cover. Apply sufficient tension on the con- 
trot lever so that the governor starts to break-away at.no- 


iminal speed. 
| 


‘Increase speed until the governor has completely shut 
down. Set adjusting nut on the spring-loaded link fork so 
that the control rod is 1mm from the stop. Maintaip this — 
dimension at all times (Fig. 5). ; 


| toe _ P) 


' 2.6 > 
Adjust (ull load Quantity according to test instructions, par. 
C, columns 1 and 2. If no information is available, the 
\ following applies: 
\ Set speed = 5 rev/min below nominal speed, 
peenne! rod tratel = 10.5mm 


‘Adjust by.uniformly setting the two ‘sajietng. nuts in the 
governor cover. A clockwise rotation leads to a_ larger. 
quantity and longer control rod travel: counterclockwise 
‘om has the opposite effect. ° 

T 


e@ following must be kept in mind during adjustment: 
In\the full load range the sliding sleeve rests on the stop 
cup in the governor cover. Parallel position of the stop 
laces depends on the position of the stop cup and thus on 
the ‘uniform adjustment of the two full load stop screws. 
A pdor, nonuniform contact resulls in an imprecise and 
hesitant start of break-away which can be observed on the 
dial gauge of the control rod travel measuring bia 


For chetking and possible correction, increase the speed — 
slowly until break- -away occurs (sliding sleeve rests on the 
stop cup: the two adjustment nuts are unloaded). 


Adjust both adjustment screws with a finger- tip control 
until they just rest on the tongues of the stop cup. 


» 
Recheck and, if necessary. correct the position of the con- 
trol lever (start of break-away) and full toad adjustment. 


Note: Any adjustment of the full load adjustment screws 
results in a change in pretension of the governor springs. 
Consequently, the start of break-away must be readjusted 
after each adjustment (Fig. 6). 


2.7 

Check control rod travel according 10 test instructions, 
par. B, columns-2 and 3. Note that from n = 250 rev/min 
to 5 rev/min below nominal speed the contro! rod.travel is 
allowed to decrease steadily by a total of 0.4mm and an 
additional 0.4mm up to nominal speéd. Then break-away 
‘must occur efficiently and without jerks in accordance with 
specified values. 


The break-away values in the test instructions correspond 

to the required P-regulation of the governor (degree of 
regulation). If these values are.not reached, a limited cor-.  , 
rection can be made on the P-regulation control. Adjust- 
ment rs made with a pin (4mm dia.) by rotating the adjust- 
ment bushing. Clockwise:.rotation (viewed from governor 
towards pump) results in a decrease of the P-regulation. 
counterclockwise rotation has the oppoyte etfect. 


Mf the specitied values cannot be obtained, it will be neces- 
sary to check whether the correct set of governor springs 
have been installed. 


Nolte: Adjustments on the P-regulation control only to be 
made with the pump flopped. 


2.8 

Operate stop lever with pure stopped and eheck ‘for zero 

controt rod travel. 
29 4 ee a . 

” Seal counter nyts“of the full load adjustment screws, con- 
(rol lever slop, screw and crown nut for spring-loaded fink 
fork with sealing wire @ and lead Seely ; ; 


3, Adjustments onthe Engine 


3. 1 

The full load quantity may be adjustedon the engine up to 
a. control 0d travel tolerance of + 0.5mm by resetting.the 
: single, nut On the spring-loaded link fork. The Bere ot the 


contrd) rod remains the same” oe 
be ans 


aa bs + pe j ; 
Changes in full load Quantity which exceed the range men- 
: tioned in par. 3.1. must 6e made on the two full load adjust- 
ment) screws. In this case, it will also be necessary to re- 
adjugt the control lever position (start of break-away). 
3.3 A 
Close throttle screw of stabilizer with the engine running 
untif. Stability and optimum control characteristics mane 
beet obtained, oF - 


34 | nS Pie ‘ 


if necessary, the P-range (degree of regulation) can be 
readjusted within limits on the injegtion unit installed ON gn, 
. the! engine. Meiustment at the P-regulation contro! Gee: 
para) 


es 


Make adjustments only with engine stopped! 


Exact determination of the adjusted P-range is possible 
only with the governor body completely closed because only 
thgn do the operating pressure conditions exist in the gov- 
ernor. 


35 : 
Final sealing of the governor (see par. 2.9). 


4. Diagram of the EP/RZU governor 


(in the stopped position) 
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The firms listed below obtain basic seer fue I-injection pumps frdm us Sandi with our 
approval, set the full load delivery and.speed for various engine types themselves. It may. 
also be the case that the fulj logd delivery of pumps set during production is slightly altered” 
agcording to engine requirements. In'such cases, the seal of the e gine manufacturer i in | 
question is to be found on our fuel-injection pumps. The rarking are listed below. 


If a justified guarantee claim is - made: within the pried of warranty. the proce dure’ is the 
same as for pumps sealed by Us, i.e. the guarantee case is .to b reported i in the usual 
manner with punch cards; written documents or collective guarantee report. Faulty Gdjustment | 
of fuel-injection pumps sealed by one of the firms listed below should be pepotted under 

_ fault no. 15. 

F Marking (wire seal ) : 
Vehicle manufacturer Marking (die seal) 
“AEC 2 "as 


~~ Albin | te 


Alfa Romeo - (aur) 
Allis Chalmers &® ; 


Bolinder -Munktel | 0 aay 
Bussing 
Case. —_— 
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' Marking (wire seal) 


Vehicle manufacturer 
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Front and rear 
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looking at these répair instructions, it is  obsolutely essential voy yu to be fully c¢ convers nt with the & 


information contained in the said leaflets. a ‘ eet, 7 e : 
The data in these repair insfructions apply to standard Bosch injection pumps; tee the apply oy As 
only to certain types this is mdicated by a special reference. ; ae 


Housings and’ components of injection pumps must be cleaned only. in petrol, kerosene’ di sel fuel” oy sae 
or test oi! (0161 v 11). Trichloroethylene (Tri) should not be used for cleaning pimp comppnents. - ee nee 
Before assembling, apply test oil to all. sliding ‘parts of the meee ene and oe goad Ss 
engine oil (O11 v 10) to the governor parts. < 

It is good practice to have a-special set- up at the location used for f sume repairs. aisatlsh WB 08; 3-4, ee 
| _in the construction ond installation series of leoflets illustrates the. workbench! for diesel work- Dee \ 
anes (Frg. 1). ; 
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ie Workshop, cases asshown in leaflet WBA 06, 12 are Used to facilitate ¢ working on injection pump | : 
repairs (Fig. 2). , j : / Cis Bo pac : et:  « ae. ; = 
) oe rs eae 
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%. 
lasert iroy for iiéchion pump case 
f fo be screwed down inside the cose XR 6 
* Fig. a Workshop cases (dimensions i ingm) 2 , : Mi 9 
5 | 
\ = : ; \ 
. Maximum cleanliness is essential when: exomining, dismantling, renaiing and assembling injection oy 
‘dd pumps. a 4 
Vom 1 fe tp z . 7 a a 


lz Initial Examination | 8 
eo a 3 : 
2% 7 
A).Without pump =e removed i : be 

; \ 


trip should be. made before removing the. Sheclion ee Ky a ot test. 2Only thén o ® | 
should a decision be made as to the “necessity-of removing the injedfio pupip. If it has rae cae 
* been renioved> a a check of the pump: on the test. bench is generally: pauls Only then should” 


. the injection’ pump ‘be dismantled. Jf ? ane, 
The ene sequence BP aia is  cavacule for PE. pumps this lorgély sppiesThewie to ~ oe 
PF-pumps) — 
oe ; 13) ‘ ‘ ji fo a é are Fone ae. a 
1. Before removin At, check whether the pump spctified by he enginé . manufacturer for thé : \ 


EA 


- 


respective e ngine has been installed.. Compare type formula with sh€design of the pump, check aa 
position offcamshaft or cam sequence (wotch direction: of rotation) and check position of ° ee 

_ governor, injection, timer and feed pump (for ossetibly/ fes see Bage 30). 
ae ays, a 

2. Cheek fuil-load stop‘on governor and control tod $p on pump for a rect. setting and sealing “ ® 
dn pneumatic governors also check stops of Venturi control unit). Cheek whether tang: screws” 


y Da ke Ga 
> of endplate and ofsgovernor housing ore, stil} secured. : ; ita gie eo ad Y 


Kheck whether, when depressing the “pedal, te control lever of the centrifugal governot rests ae OR ah 
iagainst the full-load stop. Unhinge the linkoge/and check control rod for smooth action. Un- Fe 
screw inspection cover of injection pump, move %pntrol ‘lever of governorto FULL ond see” ce 
whether the deflection of all control sleeves with contfol quadrants is the: some, ies “f 


Check whether marks on ‘control sleeves a d controle quadrants coincide and Gheiher dlempiaa eR / Lae 
screws are tightened, Check that lock nut t foppet screw is tight. ‘See whether surface: of toppet ..- : 
springs Js still batisfactory, or .if they ore/ Aainage. u 

If any resistande is detected othe control lever of 9 governor, continue to push, wilh Zantok Sef o a 
rod stop fixed until the idling springs of the governor ore fully compressed and strong resistance} 
+18 percepnible. In this position, the control lever should just touch the full-lood stop screw. j ~ 
In case of on Geek (resilient) sjop- for additional. fuel delivery, ofter reaching the first. resis- Be 
tance, hold back the contro! fod’ by means of the control sheeves (pu hing them strongly upwards), 

then continue pushing the lever until “the idling. springs~are compressed. In this postion, nae 

control lever should just touch the full- load stop screw. 7 ‘ 


On pneumatic, governors, the control lever i is normally always gel to FULL; check Whether feta: 
too, the deflection of all control sleeves. with control quadrants i is the same. In normal fonction! 
the a rod must rest against the stop at roughly half the gontrol rod travel. - . Mes ]. 

me oa : ee ae 
3. In the. event t of difficulties in starting, the erfgine should be fnecked for correct compression - 
correct: ‘story ng speed. clf. tnese are found to:be in order, logs for the defect on the pump: 


Herela check should be in jade: ‘as to whethet the element ie pressure by: Rriming. the pump - | 
element through thesrollerytappet’ at full- Idad ‘position of the pump with a broad, non-resflient © i 
screwdriver | r better still with pump primer lever EFEP 222. (Fig. 3). yepnns pin - 


A per ceptib e& resistance when pushing the elements vpwards indicoles that the: ame ond 
nozzles are in good order. If pushing does nol*produce ony resistance; ‘detach delivery’ pipe and 
close the pump outlets (with Rinched. off pipes or with inieerion tester EFEP 66 ay Repeat this. 
“opera}ion, dg’ >2 : : : 


' . i = 
4 


If eae then exists; the orzle will no longer cldse. Where no. pressure exists, the delivery 


valve }s jammed (open) or. the element is useless. / a a, | ree 7 


If, however, everything 1s in goed order, check healer plugs c or: heating Nlonge and compression a / 


> H é 
, t- + : : y : é 
i : > an ; / Pd . ; 
i ee i ; 2 ar: ‘t ae : ‘ ra . 


OE 


2/ 
e/e 


3 Prime pump eisinen iro 


gh the roller toppe “at : Sf 
full. load posian of pene : '<; 


: ? f : ; 
FE Compare plueser elegance: otT.D. G. ae whether they. differ er aiiniom clearance 


4 a he On A- ond B-pumps 0. 3mm, on Z-pump S08 mm); to do so, use primer feyer EFEP 222., 
/ 5. 


/ Check'on PE-pumps ‘whether. the commencement of delivery’ mork ot the driving end of the pump 
/. coincides with the commencement of/delivery marking on’ the engine. If ‘mark on. pump is not 
: f visible, ascertain _commencement “Sf delivery. by the overflow method and with prestroke 
re jmedsdring | iristeument' EFEP 51.. “Exdmine if ¢ouplin has ‘Shifted or is excessively worn. Check 
a ” afso whether both: valves are entirely closed dt-the com| ssion siroke. of each engine cylinder. 

> Before detaching PF- -pumps (pumps “operated by separote camshott), exdmine whether pumps 
ae correctly set relative to the-engin s check ihe marks“ gn inspection port of pump. They: “must be 
X ‘checked- -over ond synchronized with | the marking on/the engine. On pumps without inspection 
port, check the position “ofthe pump re 2lat ve to the engine ‘by the, overflow method. 


“6 Check whether all nozzles fieclion con dtiys fo do so; prime wi screw iver of pump primer 
. 483er on tappet; then the nozzles should/tend to’ buzz. hs 8 ote 
ne ehed that all delivery lines dre pr th the’ Pecifigd length, ond the identical imternal diameter. 


' stea y flow and’ clean where ecessafy; / a 


8. Examine condition of. filtef. fouled fil r pack will cause excessive fuel t flow through the 
and the engine. ; = a 
9. If @ hand- spd ij i fitted, lereck whether its lever travels fly back. r) nd forth, oat Zs 
- outany play. 4 ra =o oe, 
10. Check injection? pimp! ‘with govefnor and injection 4 dimer ie Loagly of lubricant os  specied. In 
the. case of complain s received/of leakiness, the pump must: always: be detac ed. \ 
‘sv If the chéckover of’ iia with engine colls. tee the rémovol of the: ‘P mp, proceed’ as 
follows: : : 


not seal, ae pump on ‘test. bench. oe . 


Pe 


, 


. A . } i 


x0, TS : | oe ae ' . : ‘ ; 
2. Check the delivery quantity values as set out in test t dato tables wer oor ond take sequence 
—C,B, A, if possible. i | 


intact, and the delivesy. quantity values ofjthe pump are nevertheless unifofmly too low, it is fair 
-to assume that, on RQ-governors, the control lever has been: temoved from the shoft or exchénged 
often s setting, Wiiére this applies, loosen t the control levér, hold shaft back ib the direction of FULL 
by means ‘of spare lever onithe opposite side and push’ control lever in thé direction. of STOP. as 
.- :_ fords the play of the key allows, then tighten lever‘agoin. eS eae 
: Where a spare lever cannot be:attached, hold ‘control rod through quadront back. i in ibe FULL 
position, push control lever.i in the. Woon ol STOP and secure it. | 
Proceed correspondingly inversely where the values are uniformly excessive, 
Re-check delivery: “quantity: | values. ' / ape 
On governors with torque. control i in the flyweight assembly, the torque: “control fravel may- ‘some- 
times become too short with. the result that the fuel delivery values in the torque- control range 
ore too high, It is always odvisable to record measured values on the job card in order to 
- have clear data available i in the event of gny subsequent complaint by the customer. 


~ i 
” ; 1: 


3. Detach the saeeiion pump from ihe test Bench: | 


a > ‘If after a checkover on the engine and the test bench the necessity arise for the injection pump 
to Be dismantled, proceed as outlined 1 in the following section. - 


Wl. Dismantling — 
1 : 


5 


thesis (} signify the corresponding consec- 
utive numbers in ithe illustrdted folder’ ot 
the. end of this booklet): i 


A) Sequence of operations 
on pumps with self contained drive (PE) | 


Remdve inspegtion cover'(47), dipstick (5) 


and, where fitted, fee ae (Fig: 5). 
Collect lubrichtin sy cee 


Tiediion pump on swivelling Vise | 
8498, using ‘for pumps size Z clamp 
EFEP 351 and for PES.. type A-pumps 
mounting flange EF. 8498/30. Detach 
governor. "See. repair instructions: 
Governors: | at 
WIP 2112 RQ 0 ov ee 

/3 RQV™._ oo 

4 RQU and RQUV 

‘3 EP/RSV and EP:RSUV 
Collect leaking lubricating oil (Fig. 6). 
Check that the cone of the camshoft turns 
true. The permissible fluctuation should 


_ (measure in the assembled st state with dial [- 
", gduge). 


Fig, Detach feed pump 
\ 


The sequence of operations when dismon- | 
~Hitg The pump is as'follows (figures in paren: - 


not exceed a few hundredths of a. mm | 


1. Place pump ot diesel workbench (Fig, 4)" e 


“1 the marks on'the control sleevesiond aeaanies are in good order, ‘the ised eat on the stops Se 


? 


Fig 6 Remove governor 


Fig.8 Apply toppet holder 


3.By turning the camshaft, bririgs roller 
toppet to E.D: c (Fig. 7). oN: 
Apply tappet holder in such a woy- thot 
the nose ‘of the lever reaches between 
tappet screw. and lock nut, Press’ lever 
downwards; support pawl at the upper 
recessed fitting of the pump {Fig. 8). 
See also VDT-BMF 22118 of 16. 1Z. 1959: 
‘By this procedure, “the roller. fappet is 
lifted’ above the T.D.C. and: thus permits 
- easier removal of the camshaft. =,’ 
On high-speed pumps. without set screw, 
the roller tappet is provided with a hole 
into which tho wire holder” eFeP 205 is 
inserted (Fig. 9). 


SOE MEL INN EE Se 


Tilt the pump.in a, horizontal position 
Unscrew all the closing plugs (3) by : r 
means of breast wrench EF 8506 (Fig. 10). Figi WW: \bodken closing plugs ailrniendt wiencheRe506 


‘ L 
% 


- a 

ae aa eee ee 

> 5.0) On pumps with standard coupling c 
eS with manuol injection timer, ‘unscrey ®)) 


: . ae 
endplate or fixing-screws of injectio: ; 
timer and remove comshoft with end ” * 
, Plates and coupling half or with: in 


jection. timer (Fig. 17}. Dap Ril 


Leavé coupling half: with endplate on 
2 or 
injection timer on hehtiinshat, to. ae 
begin with, in. order 16:"Be able to - 7 
a subsequently determing the positionof = 
the camshoft in ‘doubtful cases. 


Later, when the endplate.is rembved, 

> + @ mounting sleg ta has to be fitted to. _ 
the camsh Lame) protect the 7 § 
sifnmer ring. : i A 4, ; 


Fig 11 Loosen round nut 
: \ 


On a with intermediate bear- ae a 
ing 70}, frst voscrew- securing screw 
(71) dnd pbckiig ting ‘aa Ygor eo » 
of the pump (F ‘a 3):3 he 


¢ 
“Px . 
“eyon pumps wiih | ‘automatic’ injection 
*timer, loosen round nut with wrench 
a EF 8101-D- while counterholdrigewith— 
slohed ring wrench EFEP 119 JFig, an 


Detach injection ener with évieclar oo. 
EF 8207 ond. insert bolt EFRW 114% z 
(Fig. 12). ') Unscrew endplate: ond * ie 
remove camshott wih endplate+ hg carn 
: a ee Se 
’ x & ‘ 


7 a a? F nN t 


ON 
') See VOTWJP 222 1 ond WOT MSE aa 2 


sy 
| 
t 
oo uy 


Fig713 Remove securing screw’ 


ke 


Fig.14 Remove endplate with extractor 
aa 


PAID Ee RIND REAL A alae aa 


“3 
4 
ff 


2h ” : . ; j 
c) New injection pumps -are Sine red ee ( ey 

| Ce iy wi pressed-in endplatesiof grey Sait eae i = i *) 
i Soe . These endplates can be idenfi-- awe 
bogie © ee Shed. by the 20 mm wide iand 2.2mor 
/ tee high iting recesses (Fig. i) and i: 
| 

| 


TG 


, : Fig. 16 Medificalion’s 6n exlrador jows 
Extractor 5 04s a _ - Commercial-type 
aa extractor 


)) 7 3 oe ly ey : 
must be ‘detached. only witee an 
appropriate tool (ERRI66 Or commer- 

.- a —-cial-type tractor). Thejextractor jaws 

. on these extractors. must then bé modi- * ; 
a fied to Qa. width of 19 mm and thick- . 
de + ness of 2 mm (Fig. 16). 


rs 


Fi m Do not use the comical ay support 

m » the extractor. A* supporting bracket 

with threaded sinsert | stud can: be 

supplied for ‘type A-and B pumps by 

specifying; number EFEP. 263 and for 

type Z and Y pumps number EFEP 264. + 
The bracket is supported at one ‘end | 
\ Plas on a threaded insert stud screwed 
)) a isto the first tapped” hole for the 
. bottom closing plugs and af the ene 

‘end on the pump face. ‘,- 


e 


Remove the pump from the nisunting 
g device and place it ‘vertically onthe 
ca : workbench . ‘or secure it carefully” in 
‘the vise: Screw-i in th@ threaded insert 
stud and fit the bratket. Detach end- - 
‘ele. with extractor (Fig. 14). Re-fix 
. pump on mounting device. 
fy a ; = “4 . 
6. Hold roller foppel (6) using forceps: for 
‘ tappet EFEP 91 (size A and B) or EF8163C 
{size 2), and remove. -tappet holder 
a , [Fg. 18}- Remove roller: toppet with for- 
’ceps (laterally on sizes. A and Z, down- 


)) . Moet! wards on size B) (Figs: 9. and 20). Fig. 18 Remove joppe! holder . as , = 


Remove’ roller opp pumps size A andZ) 


Fig a henava roller leppe? ‘pump size 8; 
° Pi ‘ p 


Fig. 21 Pull our pump plunger, lower spring plate and Fia, 22. Board for depositing components 
plunger spring. 


Fig. 23. Push control sleeve Sein upper. spring plate and Fg :24 Loosen 
_ control quadrant dut downwards 


7.Pull out pump ‘plunger together with 
lower spring plate (9).and plunger spring 
(10) by hand from pump barrel down- 
_ wards (Fig. 21) ‘ghd place it on a clean 
and, if possible, subdivided ‘depositing 
board of the workshop case kept.ot hand 
for that purpose (Fig. 21)¢ It is advisable 
to remove the pump plungers — in the 
same way as afterwards - the p 
barrels — in the usual ’ sequence: fom 
-left to’ right and likewise deposit thew 
from left-to right in their respective com- 
partments of. the workshop <ase so thot 
the elements during assembly gef back 
, into ‘their respective holes. Where ‘plun: 
gers have not been given barrel num- 
bers; special care must be thken to avoid 
a mix-up. Push, out downwards control 
sleeve (13) together with’ upper SPTING wo tee 
plate {11} and control “ quadrent jane 
(Fig. 23). : 


4 


8.Tip pump vp again. Loosen locating 
: screw (25) for control rod .(Fig. 24) and 
extract control rod *(24); Joking care- 
not to lose ploy: ‘compensating spring 
(Fig. 25). one 


9. Unscrew clamping jaws (22, Fig. 26) and 
screw out delivery-valve holders (19) by 
means of spannef; lift off-ond deposit 

spring (17) for delivery volve (16) 
(Fig. 27). = 


Fig. 27 Unscrew delivery-valve holders with spanner 


»  & 


10. Screw valve extractor into seating of 
delivery valve (16) and withdraw delivery 
valve by turning hexagon nut in a clock-. 
wisé direction by means of fork spanner 
(Fig. 28). 

Use the following valve extractors for the 
respective*puMpPs: 


Standard delivery . ~ Valve 
- valves of pumps size -| extractor 


| ; "| EF8117 
= | EF 8097 B © 
BV | EFEP 229 
eee ital 
Pas Ingo ; extractor 
pumps stze 


Aes, cae | EFEP 223 
8B P . |. EFEP 206 


Deposit valte seating with valve. cone 
on the aforementioned depositing board - 
in ihe same sequence. i 

: F 
_On, pumps type PE..A..8, the pump. 
barrels have a groove in which a locking 
pin engages. They can easily be lifted off 
upwords (Fig. 29). Pump barrels on 
pumps type PE..B and PE..Z have*oa 
closed locking groove with bore holé® 
ond are prevented from turning by a 


Botile Screw 


‘Locking Pin fi 


) MB cot a= 
Fig 30) Lift out pump barrel ion size Bi Borrel-locating | Fig. 31 


Pump type A with baffle screw 
pin removed : a . 


10° 


fig 33° Ceposit barrels on deposming bocid 
“MP OMS at 
2 “Gt 


is i 


locking screw. Unscrew! Idcking screw 
(63) with its joint washer {(64) and ie 
pump barrel off _upwards (Fig. 30). 
individual cases on pumps| type B, re 
locking screw is also developed os a 
baffle screw. Do not ‘confuse boffle - 
screws on type A pumps (Fig. 31} with - 
_locking screws on type B pumps (fig. 32). 
Baffle screws on pumps type A need not 
be removed from the pump housing when | 
dismantling the pump. Urilebs barrels are 
numbered, special precautigns should be 
taken against mixing them up. Deposit: 
barréls on depositing boord (Fig. 33). 


| 


The ilowpe jobs setd be oe only if 
necessary (Component worn, Idoky, etc.): 


12. 1f adjusting screw for control- rod stop 
is fitted, unscrew it with [ring wrench 
EFEP 39A (Fig. 34) taking gore to apply 
the .wrench correctly. If q.control-rod 
stop sleeve is fitted (65), udscrew it with 
stop sleeve wrench EF 8310 (size A) or 
EF 8288 ies B and Z> (Fig. 35). 


Unscrew control-rod guide bush with 
thread but without slot (2)an pumps types a, 
A and B with extractor EFEP 259 ‘and on Fig. 35 Unscrew control.1od stop sleeve 


8 


| 
fs 


ee | | 
a 


pumps type K with EFEP 261 (Fig. 36): 
Unscrew guide bushes with. slo (20) on )) 
pumps type PE..A, PET.B?and PE..Z° 
with wrench EF 8432. ' o 


> On pumps awe B ond Z, knock out 
control-rod guide bush without ‘thread? 
(2b) with drift EF 8517. To do so, remove 
cross pin from ejector rod, insert ejector 
rod in control-rod guide through pump 
housing, re-fit cross pin in-rod at the lost 
-recess for pump elements in the pump 
housing in suck a way (Fig. 37) that centre + 
mark of pin engages with ball ‘of rod. 
Knock guide bush ou? with rubber mollet. te 
Proceed likewise on Opposite end. ; eo 


Deva! 


‘ oe, 9 
4 fon qo 
14, Where necessary, remove . outen, Gnd ates 
inner ball races (38) with the appropyiote ) 
extracting collet ond! detaching bell of. 
extractors” EF 3116 ond EF 3235. fie a 
and the’ extractor EF 3645 (Fig. 39)~- 


On, mdgneto: -type ball bearings, otter: hse 
“and” inner ball bearing. race, together , Sat 
with cage, may be replaced by another , 
bearing », ,of the same size, Qrtoper’ a 
roller béarings, the entire bearing must 

remoin together. Remove oil sadl (39) in 

front of! balk bearing and peep: ring (67) 


2 \ 


H © 


Fig. 37 Replace Cross pin in rod in such o way that centre 
mark of pin engoges with boll of rod 


Extrocts rag 
Collet Chuz 


Fig. 38 Remove outer ball bearing race Fig. 39 Remove ball bearing race )) 


12 


t / o 


; re ce 2 

; . On pumps size B. “Where annuiar taper- 
») ( roller bearings are fitted as on the more 4 a 

recent type-A pumps with plunger dia-- ‘ 
meter more than 7.5mm or on pumps 
type BV and Z, the outer faces should be 
stripped with the appropriate extracting > 
collets as follows: to 


NKL51.172Z with EF 3290. 
‘ NKL5120Z with E3111 . 
» © NKL5125Z with EFEP 251 

a NKL 55.25 Z with EF 3307 


& . eo 


The inner races with coge can, be re- 
moved withtextractor EF 3644 or with a 
“commercial type of extractor. 
))) 15. Remove coupling half (68) ‘or injection. «: 
* * timer from camshoft. To do so, attach 
3 auxiliary coupling to the open end of 
. the shaft and use it to hold shaft in vise. 
Then strip coupling holf or injection timers 
with extractor EF 8132°(size A and B) or 
EFEP 16 (size Z); (Fig. 40). , 


16. If the closing plug on the unused fuel ° 
inlet (27,1 or 27/2) is leaky or damaged, 4 
it must be removed by using screwdriver | 
EFEP 233 for EPVU 1/1X or EPVU 2/1 X 
with slot (27 1), and a screw with lock nut 
for EPVU 1S 2 X without slot (27/2) 


(Fig. 41). 
e 4 
i Fig. 41 Remove screw cup 2 a 
v,\ ‘ : &, 7 i - = 
i: ; B) Sequence of operations when disman- 
tling pumps operated by separate cam-. 


shaft (PF...) : = 2 


(For consecutive numbers see illustrated ‘A 
folder at the end of this booklet) / 


/ 3, 

1. For fixing pumps type PF, use swivellin ; fj ; 

' vise EF 8498 in conjunction with mountiag 
brackets EF8498'20. | / 


Detach plunger guide (6/2) of pumps wpe 
PF by pushing it upwards and inserting - 
punch or mandrel in dowel Hole in pump 
housing (Fig. 42) and withdrawing: spring 
ring (81). Push once more against plunger 
guide, withdraw mandrel, relax pressure 3 : 

1): and withdraw plunger gui ea: Fig. 42 Detach plunger guide 


Z go. : a. Ss > 
° R= sy , ‘ 
1 ‘ Al 


2. Detach valigr toppet (6) fale pumps ‘siee PER by? ne rolles ropfet gpeeds and ‘ removing 
: " “spring ring (83) ond er or lecing: screw 182). Remove foller tape. 
’ or A 

The, sequence’ of operations? to ]) for sacntins the injection pumps. “with self-contained drive 
‘also applic: to nico pumps operated by separate camshan : 
s 2 ‘dl , 

. y ay’ ; a a a me Tes 
IV. Repair and Replacement Gin Fe aay | OE Sg : 
| es a oe ete : 


: ae a as esate _ : 

All’ components must ee cleated ‘ond: iashed ae eiahly Worn and domoged componéh 
should be exchanged For new Paievacenet) components. 

“ e oe : ao oa 7 2 “ ay ; a Mile 0S @ 7 eA ’ : 4. 
A} Elements (2) 0P une prngets and barrels) -o.oark ees * Pus oe dig eue a gm eg 


’ ° 


we 


o J 4 oe eg 2 2 : os 3 
Pump plungers and pump hak ‘connot be replaced separately but galy ioceinees as dnonpldie 
\ * 
pump element. Core'bhould be taken‘in dismantling and assembling that the plungers and bérrels ’ 
of the various elements ore. not xed up. (It may’ be useful’ ig Gisiingsisl them by marking or 
etching). 4 ? . . re Rah FS % OR hice 


According to The extent of faulicget the fuel Sank of wear {longitudinal grooves) will sooner or 

Yater appeor at the top of the pump plunger, affecting: the. tightness of the elements. An idearat 

+ ° the usbfulness of gtements. con be ‘obtained after the preliminary fest as set out if poragraph II. B, 

" Section_2. Unless; ivalues ote obtained as specified in the te8t-value sheets, the elements will have 
to be replaced by new ones. A falling: weight. st will show whether an element tends # jam: After 
‘washing out with test oiP. Ol¢) v 11, the pump plunger is withdrawn about one- fourth: vertically ” 
upwards from? the guide of the pump ‘barrel, Itt must-slide back slowly. ‘by. its own weight pte the 
pump barrel: os: for os fe stop on the plunger vane. Poke & : * ee 


ve. é 


ww. Méke. sure that, the lopped beoring durfaces of the pump plungers are undémoged pees Deleon 


« j € 5 4 


io = B) Cone of hie valve ond vole scala ey 
: = af ne . ; eM 4 . Pro 
Cones of delivery valves ond valve seatings | cannot be replaced separately but” daly together asa 
complete delivery valve. The seat of the delivery valve must not be ‘staved-in or “unevenly worn. 
It cannot bel reconditioned. Test fightness as set out in WPP 101/1, If the valve is found to be leaky, 
fit a: new one. ef the relief Plunger ts worn or the valve cone jams in 7 the valve, seating, 0. new valve 
© must likewise pe fitted. 5. ae aoe 


\ 


The Boog sunite of the valve seating is face-lapped and must be in perfect condilion, 

-C) Roller téppet | (6.and 6/1) orfplunger quide (6/2 

’ a 4 . ory , “oy 
The bearing surface of the roller ibopets in the type: PE “and PER pump housing or- the plunger 
guide in type PF and PFE pump housings must be checked for damage. 


me ae 
7 : ante 


Slight press re marks and longitudinol grooving: can be noctied out with a ‘polishing cloth, 
More shiews weor calls for the replacement of the roller tappet or the plunger guide. 


Ifa new roRer tappet is be} ng fitted, if is advisable to set the tappet screw by the old roller tappet 

-dand secure itvby means of loppet locknut (8). Final adjustment is made on the test bench. Plunger 

- " guides on pumps type PF whith have sustained slight pressure marks from the driving tappet can 
” be repolished or smoothed with the oilstone, Stayved-i -in toppet strews must be replaced. 


4 ; t o . 


y . e 
. sy 
A ew 

D) Comshaft (37) 2. 8 o. ° 
Serious grooving on the coms of the camshaft er damage to the fone calls for a replacement of 
the camshaft. oe : ee : f 
Worn intermediate bearings (70) must also be replaced. f- ; - ae . 
E) Ball bearings (38) and oil seals (39) ae oy | 


Pre ; Loca 
Boll bearings or taper roller bearings with damaged tracks must be replaced. On magneto-type 
ball bearings, the inner race together with cage as well as the outer race'can be replaced by those 
of identical sjze. Annulor taper-roller bearings can only be replaced os a whole. Domaged oil seols 
(Simmer rings) (39) or cil throwers (67) (on bearing between pump case-and governor) must be 
replaced as set out.in the spore-part dist. . ue 2 


F) Control rod (24) ond guide bushes (2 


4 . é 
The control. rod should slide smoothly. If it ~ 
is grooved or jams, it can be repolished with 
very fine emery paper: Replace warn guide 
bushes. Ream out newly filted guide bushes, 
_by using reamer with. guide bush EFEP 283. 


(size K), EF 8527 (size A) or EF 8159 (size .B i 
ond 2) (Fig. 43). as ae Dn 
’ 
Fig. 43 Ream out newly fitted contro!-rod guide © 
bushes with reomer ", eo 
G) Quadront (14) and control sleeve (3 or 13/I) i 
If the toothing or the slot for the plunger vone on quadrants or control sleeves are worn, they i 
should ‘be replaced. ‘ ; emer one / F 
If there is only slight damage to the holes for adjusting the control sleeves, Jhey con be refinished; 
if the damage is of a more serious nature, the control sleeves must be replaced. Bote Hon 2 
If there is corrosion on spring plates (9 and 11), control sleeves (13) and quadrants (14), they should r 
be buffed and blackened parts re-burned (oil stained). oS ae — 
% : Pi 2. : ; / aaa | 
- : . . . 5 ey F : 7 . 
H) Plunger spring (10) ‘ + a 


There must be no damage to the surface protection of the plunger. spring. Damaged points give 
rise to Corrosion; springs which ore corroded or have a*damaged surface ore liable to crack ond 


must be discarded. gc : aa ie 

oe ie Ses, Bs clghiee oe aya ate ee. , Bee Spe A Utes gaa eae 
J) Pump housing (1). . A es si / os a 
Leaky or seriously damaged pump housings cannot be reconditioned. , / 


Slightly damaged spots on the housing can be removed. - - 
Where necessary, the element seat should be merely smoothed by meons of reseating cutter 
EF 8488 B (size Kj, EF 8488 E (size A)NEF 8488 C (size B) or EF 8488 D (size Z} and. checked that the - 

$ : : 15 


. ta 


A} Assembly numbers 


, cases necessary to compare the designation ‘of delivery valves, elements and ‘camshoft with the 3 
" spore-port list. ” 3 


ee ~ jointing ‘compound Kk: 68v I. a 


4g 
bearing surfaces are clean (Fig. 44). If 
previous repair has been undertaken on 


wo 

2 3 multi-cylinder pumps type PFR where neither 
a spring plates nor adjustable roller tappets 
32 are provided ‘for the displacement adjust- 
2% ment or for setting a special commencement 
25 of delivery, core must be taken when 
e's smoothing the element seats in the pump 
<8 housing that all seats are machined by 
22  éxactly the same dimension. 

<2 ° 

ax 

23 . 

a3 

or: 


Fig. 44 Where necesso Pa eer element seal 
wih Fond milli Dia ih Aw 


‘jC. 


V. Assembling 


See Oy: 
» 


An injection pump with self-contained drive’ (PE. or PES. .) must be assembled in accordance with 
the assembly number engraved,pn the type plate, The essemblyin number, however, differs according 
to the requirements of the engine manufacturer. — 

Assembly in compliance with the respective diagram is o seeeauieie for. the hroublefree function- 
ing of the injection pump. It sometimes happens that the type plate.on an injection pump in use 
for some time has ‘become illegible or gone astray, To determine the type of pump, itis in such 


to determine the type of pump with the aid of the service lists or the testevalue shee PP 001/4. 


If the name of the engine wenutaetoren or the-make of engine is known, it will generally b Sscible 
The three-figure assembly number in the ordering reference of on injection irc in 


the following example: : : ; g \8 
ee - a ; PESA SOB AIORS 144. a 
; ore as eee \ = 
Refer to page 30 for meaning of assembly number. Lon ‘ 
. oR 5 oe we ane \ : ms e - 
. a a ee was te 
B) Procedure for assembling panies \o 
2g a mM 


All components including the new ones. must be well washed out. Before assembling, dip oll 
movable parts in test oil O16] v.17. ‘Protective grease must first be removed by means of pelre) from 
new elements and valves which are then dipped in test of, 7 ae 
Assemble in the sequence reverse to dismantling. » 
o} If goverfior housing or fuel feed pipe have been removed, they: must be éitached again ‘(for 
_tightening torques see page 28). First brush matching fdce of BOvenOF housing well with 


b) If the screw plug for the unused fuel’inlet’ EPvU 1/1X and EPVU a1) x (with slot 7/1) had 
to be raplaced, it must be screwed in with screwdriver EFEP 233 (see Fig. 41). Screw in 
screw plug. EPVU 1$2X (without slot) ay with h threaded ee and lock nut (for tightening 


torques see page 28). eee ; 


c) The end play can now be checked (see section Sa to f). x : 


16 % 


. J oO ‘ 
é = 2 ry < ° 
2. Install pump borrel 2} and asiew valve (16). ONG - 
“The elements and delivery valves to be installed must be sbright Bnd obsolutely cleon at the. 
lopped Pere surfaces. 2 : ae - 3 
oe , ‘ + : 3 


o} Clamp Si on. swivelling vise EF 8498 . Insert pumpeborrel (12) in oe a. oe thot, on 
pumps sizesA, the guide grooyer ‘of the barrel runs in the docking pin and, on pumps size B 
ond Z, the barrel can be securéd. against turning by. a locking scfew (63); see Figs. 28 and 29. 


‘ This screw must engage. in groove with feed hole of the barrel. Insert joint washer (64) first” 
and tighten screw well. Borrel must'not jam in pump’ housing and not be compressed by 
locking screw. As @ check, slightly lift *barrel-from below with your finger and let it drop ° 
back to its seat. ' see Oe a 

b) On standard-type aumpe jpsert the 

complete delivery valve (16) and 
joint washer (18). Fit helical spring 
(17} (Fig. 45) and screw in and tighten 
delivery-valve- holder (19) with suit-— 
able spanner. As the joint washer will.» 
here “subside”, repeat tightening twice 
(for tightening torquessee poge 28). 


On injection puntos with toraue- id 
* control valves (externally identifiable 
by the roughly 15 mm higher delivery- 
valve holder), the spring tension must 
‘be additionally set in the delivery- 
'vglve holder: For adjustment of® 
‘torquescontrol valves,see WPP001/4, 
section IIIB. - ‘38 


“ + Fig. 45 Insert delivery valve and joint washer, fit helical 
; spring ond screw wi delivery: volve holder 


y 


© ‘ 
On pumps with double packing on the delivery valve, the’ packing at the low- -pressure ead a 
is effected by a rubber ring and on the mG -pressure end by a brent? washer. 


t i eo - 2 
Assemble as follows: _ re . ee . iM gees P 


A-type ane ts 

To attain the. correct compression ot the low- -pressure end, proceed before fitting the delivery 

valve as follows: st 4 de 7 aoe oe 

1) Compress delivery valve with rubber ring, thrust ring of medium thickness, bronze washer 
andglelivery-valve holder inthe vise until the delivery-valve holder fits flush an: the bronze « 
washer. Put fibre or. Resitex washer underneath: valve Reon to prevent domage to the’ 


valve seating. ~~ ae | 
2) Measure the outside diameter of the compressed rubber ting, . a 
3) Get the specified dimension of 18.4 to 18.6 inm n by ‘selecting a corresponding thrust. ring 
WMR 22 Po. ..9X (Fig. 46}. ‘ ; 
4) Insert Jalve: ia injection pump, fit thrust ring,, board washer ond yalve spring and screw 


. “ys 
delivery-valve holder on. a 


Put on the clamping jaws.and tighten well. te ae 
(For tightening torques see poge 28). ae 


po: 7 


? 
a 


Fig. 46 Determining the compression essential on delivery ina aee Delinedy. valve ee 
valve with double packing (A-type pumps) é : : 


3 


Delivery-volve Holder Fibre or Resitex Wosher 


Thrust Rin, Packing Ring, 2 ; a 
WMR 22 P'%6..9X WNRDS IX oo Pes 


ae 


coe . B-type pumps | 
spp at ses" =.) The fitting hole for the delivery valve 
~ __, in the pump hasa diameter of 17 mm. 
£ 3 Or : 5 The rubber packing has on the delivery 
a mt : “ w - "valve a diameter of about 18 mm and 
Seen | would be damaged (sheared, off) ir 
Bae 8 ". mounting. At is for this reason that the 
WNRADSIIK mounting bush ‘EFEP 224 is used for 
; may «Be ae 1S fitting the delivery valve (Figst 47 ond 
"% > e 48). After the delivery valve has been 
7, tee "+ fitted, unscrew mounting; put on the 


.. bronze wosher and valve spring (also 
put on the filling piéce, if fitted), and 
* screw on delivery-valve holder (for 
tightening torques, see page-28). 
Put on the clamping jaws: (22) and 
tighten well. - 


YU 
WAP SISOS 


c) Tilt the pump, insert the plungers with 
: ; __ plunger pliers EFEP76 (size A) (Fig. 49), 
‘ . Fig. 47. Assembly of pumps type B - EFEP77 (size B) ond EF 8140 (size Z) 

in the corresponding barrels and check 
for smooth running (Fig. 50). For new 
plunger design of the Z=type pump use 
plunger pliers EFEP 239. 


d/Keep plunger in and insert plate simi- 
lar to the former tappet plate, but 
inversely (Fig. 51). Detach pump-from 
mounting device and connect com- 
pressed-air pipe with inlet connection ° 
stud of pump. Clese opposite stud well 
and dip pump in tank with test oil: Set 
air pressure to 0.5 to-1 atm and set 
pump.under pressure. If an air bubble 
appears only now and then, the pump 

oaipomp size 8 is considered tight. Take Sump outand 


t= 


’ 


again clamp it on mounting device. 
Remove ‘tappet holders and plungers 
and place the latter back in workshop 
case (maintain the proper sequence). 


3. Fit. the control rod (24), control sleeve 
(13), upper spring plate (11), plunger 
spring (10), pump plynger (12) and lower 
spring plate (9). 


a) Where a play-compensating spring is . 
fitted, push it, with its appropriate 
spring plate over control rod, (24) and 

= insert control rod in accordance with 

assembly number or design of -ele- 
ments as far as the centre position in 
such a way that, when pulling the 
control, rod in the direction of thé 
engraved STOP-direction arrow, the 
fuel delivery.is reduced. Screw in ond 
well tighten guide screw or locking 
screw (for tightening torque see 
page 28). a 


b) Tilt. pump horizontally. Inseri contro! 
sleeve with quadrant (14) in such a 
way that the clamping jaws of the” 
quadrant, with the control rod in the ‘ 


centre position, point accurately -for- ~ 


aN 


word (Fig. 52) and the deflection’ of 
the clamping jaws is on all elements 
identical in both directions. Note: 
when assembling quadrant and con- 
“trol sleeve, the mark in the slod of the 
control sleeve (where existing) or the 
adjusting holes must point forward 
(see also Fig. 52). Tighten clamping 
screw (15). 


x 


* 


Fig. 50 Check plunge: for smooth running 


Fig 5) 


Fig S2 


For leokage test, insert plates, in this case in- 


versely mnserled old tappet plates 


Install quadrants with control sleeves in such o 
woy that, with the control rod in the centre 
position, all clamping slots point forward 


9 


yy 


ry 


tAarking on edhicol sleeve 
ond control rod must 
coincide * 


Fig. 53 Section of pump 
housing of a 
standord pump 
type PF below 
the flange. View’ 
on pump from 
below a 


a ee ‘Marking on 
‘plunger vone 
ond control 
sleeve in the 

, ot must, in the 

chnire position, 

. pointinthe | 

direction of 

» borrel-locking 

pin 


Inthe Centre position, the marking on the 
Qvodront mutt coincide with the morking 
on the control rod : a 


t 


Fig. 54 Fittin the control sleeves on pumps 
type PFIK.., PF2K.. : : 


¥ Element 


re of plung trol sleeve must, 5 
Conical Steeve Mark of plunger vone and contro! sleeve must, 


in the centre position, point in the direction 
EPmB 66 $1 x of barrel-loching pin” poe ve 
? the two om 
1 Countersunk 
holes of the 


control sleeve 
‘must coincide 
with the 
morking on the 
controt rod 


Fig. 55 Fitting the control sleeve 
OM pymp type PFETK.. 
fi i 


» , On PFR2ZK.. 

_ This countersunk 
hole mutt 
coincide with 

"the marking on 
the control rod 


oj 


it) 
On PFRI.. and 2K... 
Marking on the plunger vone ond the — 
control sleeve must, sn the contre peiilisn: 
Point in the direction of the borrel-locking pin. 

9 ’ 7 

On PFR I : 
ond ..2K.. 
These two 
countentunk 
holes 
ast coincide 
with the 
morking on tne 
control rod 


Fig. 56 Fitting the control. 
sleeves on pumps 
type PFRIK.. 

PFR2K.. 


Fy 


On pumps operated by separate camshoft, fit the control sleeve together with quadrant (13/1) 


into the pump housing in such o way that the bevelled tooth of the control sleeve coincides 


i 


with the centre mark on the control rod (Fig. 53). 


On pumps type PF..K, control sleeve EPMB 645 5,1 X (similar to port No. 13/1)'is used. It hos ~ 


3 different markings on the bottom side of the quadrant. Figures 54 to 58 are to illustrate the 
fitting position of this sleeve on different types of pump (to explain all markings on the control 
sleeve including on pumps type PFM). 2 . 


Py; : 
> 


4 must of @ control trovel of 9.5 mm (centte position) point in thes 
. divecteon of the governge ae) ‘ 
ft 


Element 


Control Sleeve 
EPMB 66S1K 5 


At o control trovel of 9.5 mm 
(centre postion}, the morking 
“notch” on the contro! sleeve 
must coincide with the sketch 
line in the centre of the control 
tod toothing 


nN 


> Fig. 57 Fitting the contepl sleeve on pump type PFM 1 KL 


4 


Morkings on 9) hase vores ond in the slot of the control sleeves must of 0 controt iravel of 
9.5mm (céatre’ position) point in the direction of the governor 


Alo control 
travel of 9.5. mr 
(contre postion) 
the morking 
“countersunk 
hole® of the 
control sleeve 


ot well os the 
avodront must 
coincide with 
the sketch line 
in the centre 
of the control. 
rod toothing 


‘ Fig. 58 Fitting the control sleeves on pump type PFM2 KL 


c) Wherever quadrants on a control sleeve are accessible, o test must be made to see whether, 
irrespective of the position of the control rod, the quadrant still hos just o perceptible 
cledrance both upwards ond downwards os well as laterally. Hold the control rod when 
moking this test. ie 

21 


‘* Morking ‘on plunger vone and the contro) sleeve in hhe slot’ & 
&, 


d) Fit upper spring plates and plunge: 
springs. 

e) Insert pump plunger together with ¥ 
lower spring plate by means ‘of 
plunger pliers (see section B, 2c) 
(Fig. 59). 
On pumps type PF, insert plunger 3 
together with lower spring plate by 3 
hand as the pliers will not grip the 
plunger on account of the different 
shope 3 ihe spring piste y 


Mork. -g on plunger vane 


Fig. 59 Inserting plungor and lower spring plate 
Plungers must be inserted in such 9] way that the order number punenes on the plunger ¥ 
vane faces upwards. or forward (see Fig. 59). 4 
On pumps type PFI, PFE apd PR, fit the element in n such a way ‘that the marking (notch) = 
on the plunger vane coincides with/the notch in the slot of the control sleeve = cee also Figs. 

54 to 58). | ' 
The plunger must turn smoothly whatever its pSsition 0 and the control iad. must be copoble 
of being moved to and fro freely. t 


4. sifsealigg the roller toppet (6) | ; ‘ oo 7 : ? 


0) Insert roller tappet on purips PE)..B from below {see Fig. 20), on pumps type PE.. Aand # 
PE..Z through the bearing operfure (Fig: 60), by means of forceps for tappet EFEP 91 (for # 
size A and B) or EF 8163C (for size 2). Align tappet pin so ibe itwill ealy go into.the guide § 
groove in the pump housing.’ q 
Force roller tappet upwords untif: tappet holder can be inserted between tappet screw (7)and 4 
locknut (8) (see Figs. 7 and’). Gn high-speed pumps withdut tappet screw and’ tocknut, wire 
holder EFEP 205 must be inserted in the hole in the roller tappet (see Fig. 9). 


. b) On pumps type PF, fit plunger guide (6/2) and force it upwards untilauxiliory tool (punch or ] 
mandrel) can be fitted into the holes in the housing. Insert spring ring (81) and remove 
auxiliary tool by again préssing on the plunger guide. On pumps type PFR, fit roller toppet 
(6},and force it upwards until locking pin or locking screw (82) can be fitted: Locking pin 
should generally be additionally secured by means of spring ring (83): : 

If, on multicylinder pumps type PFR, the commencement of delivery corresponding totthe cam 
sequence is not exact, the roller fappets must be upteysnanged until the ae tolerance 
of angular cam displacement has been obtained. 
This tolerance is on pumps hype PF. .K obtained with the spring plates OM: 
5. Mount camshaft (24) and sain projection measurement and end: play. a. 
. When fitting the camshaft, give attention to the notch which is fo, be found on only one face 
_of the two threaded pins. This notch of the camshaft determines the correct sequence of 
delivery by the: cylinders (see section V, A, assembly numbers). 


a) If dismantled, press oil seals (Simmer rings) (39) or packing: washers and outer ball-bearing 
races into endplate. Tighten endplote (45) well with all screws. Insert camshaft (in order to 
protect the simmer ring,.a mounting sleeve has to. be fited to the camshaft) and tighten 
second endplate likewise with all screws. : . 


b) Check the projection of gamshaft (from pump face to cone} before measyst wha pkey; 
ensure correct.position Of cams relative to the role, tapHets~Fo_do-s6, press measuring ae 
EFEP 28) (with 17 mm dnd 20 mm taper for sizes K, A,B and BV) or EFEP 282 (with.25 mm 
ond 35 mm taper for sizes BV, Z ond Y) on camshaft cone and check projection (distance 
from pump face) with flide gouge (Fig. 61). e 


| ar 


The following dimensions apply: 


On PE (S)..A,B and BV°= 9.540.5mm 
PE..Z.. = 12.540.5mm 
(PE..Y.. ‘=15 0.5mm) 
Where this value is not obtained, it 
should be adjusted with the aid of 
shims (41). 

On pumps. size A with annular 
shoulder bearings NKL 6/..Z fit, unless,- 
already done, a large washer WMS 
25S 4X directly behind each boll bear- 
ing, i.e. between the latter and the 
intermediate ring or the shims so thot, 
when inserting the camshaft, the boll 
bearing cage cannot be stripped off: 
the inner race. This then also calls for: 
@ new intermediate ring WMR 24 B7 X \ 
each. N. B. Where o governor type j 
EP/RSV..A is fitted, such a washer | 
need only be inserted ot the governor 
end. 


Screw end-play gauge es 225 
(size A), EFEP 226 (size B) of EFEP 227 
(size Z) together with “dial gauge 
EFAW 7 on camshoft, at the same time 
blocking camshaft through mounting 
operture for feed pump with woaden— _ 
or Resitex piece (only while pone 

the device). 


ta) 
— 


d) Drow accurately oxially on device 
while setting dial gauge to ae 
(Fig. 62). Z 


e) Press the device firmly in the direvi ion 
of pump and take a reading of the / 
value on the dial gauge. 

The following values must be obtained! 

_ on standard pumps (magneto-type and 
deep-groove ball bearings) _. 

0.03_to ’ 0. 13mm 
pn pumps with annular Toper- -roller 
bearings ond, as an exception, — 


; ’ 199 
PES .B..S 701 / 
eae -contact ball bearing) 
0.02 to 0.06 mm 
Accurate oxial drawing or pressing on 


the device is essential to prevent faulty 
measurements. 


Fig. 6) Measuring the comshoft projection 


If values are exceeded or if there is - 
no measurable clearance, the end-- 
plate should be screwed off and the 

tamshaft removed. It is then advis- Fig. 62 Measuring the end plagal canna) 


f 


— 


On 


24 


Fig. 63) Mounting camshaft with intermediote! Leoring 


Fig 6 64 Beno the intermediate bearing . 

able to remove first of all basher totalling at (ses 0.2 mm in thickness os “itis eosier to = 
measure accurately with some Alay. B . = 

g] Remount comshoft (bearing preferably without grease since it affects end alayy and screw ee 

endplate down with oll fixing | screws. If the endplate isconly provisionally tightened . with 

two screws, incorrect values will likewise result; Measure end play and place appraprigte 

shims (41) on comshaft between intermediate ring (a0) and inner ball- pegung:| race e38) in 

order to obtain the specified play. ae cts ae a 


h) Finally coat endplate with n thin jaimling compound (Kk een) and ‘mount it. Thickened 
jointing compound mokes for reoter ploy. f 

When incialling on intermediote bearing (70), proceed a8 isles after compensating ‘the 

comshaft end play: 


1} Mount intermediate bearing (70) on comshoft (37) dfter having coated the sliding surface 
with molycote poste Er70vl 


k) Insert camshoft in such o position that locking hole of intermediate besaneik is On the some — 2 
level os the threaded hole gn the rear of the pump housing (Fig. 63), 


i) Force intermediate bearing jnto pump housing by blows on camshoft with o rubber ‘mallat 
until the ball peer at the opposite end is in Position: ci 


m) Pull camshaft slightly back ond, through holes for bottom closing plugs, push plate about 
3mm in thickness between ¢om and intermediate begring (Fig. 64). i i. 


n) Press intermediate bearing in until locking hole ond threaded hole coingide Withdraw. 
auxiliary plate. \ 


» 


0) Screw in securing screw (7) together with packing ring (72) cae 


p} Mount endplate eI: as specified under g). ies 


2d ? as 


. Cronkécamshaft while removing plate tappet holder or wire tappet Roldee, Make sure locknuts 


(8) of tappet screws (7) are well tightened with fork wrench EF 8038 A ise & and B) or pas 264 

ond 267 (size 2). 

Check thot pump plungers { (19) still have‘o clearance of at least 0.3mm in T. D. C. of cam ie 8mm 

on sizes Z); (use pump primer lever EFEP 222). ; 7 


| : ’ 


} - gs 
t 7. Soak lubricating pads \) in the aigsin les 3} tn ual by 2 agine oil (Ol 1 v 10). Grease 
thread of closing plugs with Frlv4 oo thie ‘well with be gtivarench EF 8506. {For tightening 


torques see page 28). Ore ee 


We aks 

8. Where detve (65) for cba rod tee! si ce AE with slop sleeve wrench EF 8310, 
(size A) or EF 8288 {size B and 2): Screw. 4 adivating screw. ond: secure with adjusting nut in: 
such a way that control rod stops’at half a anteG oval ag do so, usé ring wrench EFEP 39A - 
(see Fig. 35). of 


a) If a. governor ‘or manual iriedion timer. js jmounied: he 
“bearing surfaces of the-pump. lousing, the governothousing | 
- and the housing of thegth| {ction- -timing. dgvice must’ ‘be. 
brushéd with Kk 68v 1. They. bre, mountes ji 2€ 
as the standard endplate. Sequre. the screw 
(for tightening torques. gee. page 28), i 


3 : 
Moust the centrifugal at feed 
4 


4 ory, 


ieee . 
as a, ele 4 


_b) When mountid o manu aetlion ner - jnserty key in 
camshaft. Zero, arks in cd $e-thread sleeve, coarse-thread 
. nut, and carriec: must cai iG: 5), Wier this position, 
» slide. timer an: gomshatt 2 mid: tighten ‘coarse- -threeds’ 
’ ‘sleewe; then screw aed thgtinjettion. “timing device. 


‘Wheb fiting | aniaute atics on adyo nce mechanism, 

insert Woodruff kay. laaysii Ay cath shoft, aus. injection :timer rigs? Pastion of 1670 
on ahd tighten round” nul! together: with lock washer .by ‘injectian timer 
meorisiof wrench EF B1OTE (see WIP 222}) ond. W5P 222) 22). 

(For inghtedng torques see poge 8), a 


ot te Re oan 
c) If no injection’ timer is fitted, mount “epupling}{68} with key (Adj ‘ond tighten with Hevauer 
nut (42) together with lock wosher 443) (for tightening torque: see page le 


d) When mounting the feed purip, ‘turn camehal | in such a way thot cam 6r eccentric fai feed 
pump tappet is at B.D. C. Gasket (53) must be inserted between pump. housing and feed 
pump. If only a blanking cover (52) is screwed on in place of the feed pump, a oS has - 
likewise to be inserted (for lighleritig borauss see page 28)... oo 


wr 


v e : 28 é : 
After governor .and control ted ‘stop base been mounted, governor must be filled _ Up with 
engine oi and injection pump with tesyoil 1 6) v1l-up to the’ mark on the dipstick. {5} {test 
oil to be used to prevent the oil on the test Bg@Ach being fouled). Adjust pump, with governor 
mounted, on test bench as fpecified:in WPP001/4 ond test. Mark adjustment of elements: on 
quadrant and contro!’ le . When’ ‘erat is completed, secure and lead-seal the stops. 
ees to Testing Instructions WPP 09 na r relative agi : : 


. 


EFEP 222 


\ 
‘ \ V 
\ 


Vi. Special Tools and Devices ae: 
(see oho VDT. wae 20, 0 leaflets 1 to 5" re 11) os 
Pump p primer lever 7 Meo feed Z > 


EFEP SI. 
EF 8498 
EFEP 35) 
EF 8498.30 
EF 8498 20 
EFEP 311 


EFEP312 


EFEP 313 
EFEP 205 
ER8506. 
EF 81010. 
EF BIOIE_ 


EFEP 119 ° 


EF 8207 
EFAW 1/4 
EF 366, 
EFEP 263 


EFEP 264 


EFEP 294 — 


EFEP 295 
EFEP 296 
EFEP 297 
*“EFEP I] 

EF 8163C 
° VER BIIZ 

EF 8097 B 


EFEP 229... 


EFEP 22 


EEEP 206 - 


,,EFEP 39 A 
EF 83]0 
~.° EF 8288 
EFEP 281 


EFEP 282 


EFEP 259 


EFEP 261 
EF 8432 
EF 8517 


6 


A 


~ Pre-stroke measuring instrument 


_ Breast wrench 


we, * 

Swivelling vise. ; \ as >. _ 
Clamp for pumps type 2, in conjunction with EF 8498 

Moudting flange’ for pumps type PES in. conjunction with’ EF 8498 
Mounting bracket: for pumps 4 e PF-in ee with EF 8498 


» 


Tappet holder for pumps size AV a, 
ie 

Toppet holder for pumps SIZGy B, ‘BV, Z, z, ZWM. a 

Toppet holder for pumps size wy Dake ” 


Wire ‘holder (toppet holder for so- calleg sigh dened pms 


Wrench . Dear 7 eer ee a. Le 
Wrench aa Seas ee ee & ; : 7 
Slotted ring wrench . ees ee ee 
ExtractoP 8 em a Va ot he 
Insert bolt ® ere bn ae Se, a - 


Extractor for. pfpssed-i in “endplates Or, commercial type of device / 


Supporting bracket for pumps size “K and B, in conjunction with” 
extractor : eames f 
Supporting bracket for. puma size xed and partially tet Y, cane 
junction with extractor. vos oe 
Mounting sleeve for, Rumps size A 


va 


'' Mounting sleeve for pumps size B and BV. - 


Mounting sleeve for pumps size Z and ZV 

_ Mounting sleeve for pumps size ZWM © ea of 
” Forceps for fappet for pumps size A and B 
Forceps for tappét for pumps size Z|” “nd 
«Valve exfractor for numps size A, B and K i: 
Valve extractor for pumps size Z ji et — 
Valve extractor for pumps ‘size? BV ; aes 
Valve extractor for pumps size A with double pocking 2 
Valve extractor for pumps size B with double packing 
Ring arenes. ay : me comets: se 
Stop eve wrench for pumps’: size A 


Stop sleeve wrench for Pumps-size-B. iy Ee as . oo 
Measuring bar for checking the camsHGft, Projection measurement ie he 


‘on pumps size A, B ond partially for BV.’ Z 


Measuring bar for checking the comshoft projection measurement 
on pumps size BY, Y and, Z : 


"Extractor for screwing out control- rod guide ee on sine: type . 


A and B ° 


Extractor f6r screwing out control- rod guide bush on pumps type Kk” 
Wrench 


* Drift for pumps size Band Z 


. « 


ightening 


M12x15 
M14x15 


MI2«15 
M18x15 
M18x 1,5 


Tightening torque 


; 13...18 


Countersunk screw 
Hexagon screw 


| 
EP/MNGOM4d | MS 70,45...0,55 
EP/MZ 60 A 47... -M5  -| 045...0,55 


Closin 


g plugs 
| Screw cap | Thread | "forgue’™| 
R x ee) 
PE. AM.iPES.am JEPVUIS2X |M18x15|35...4 
PE..B..; PES..B.. 
PE..Z.. 
PES ..KL.. 
EP/ZEA 2KL.. 


PE..8..;PES..6.. 
PES 4M.. 
EP/ZEA 2 KL.. 
Ld Say Se 

PES ..KL.. 


Governor size “A” 
Governor size “B”’ 
Governor size "2" * 


EP/ZEA2KL.. 


Governor fixing screws 
wghtening torque 
Type Thread Counter. 


Sunk icrew 


A 
PE..AM..; PES. A.. 


AL 
PE..B..;PES..8.. 
PE..Z.. 

PES ..KL.. 


Vil. Tightening Torques 


in mkg y, 


Boffle screws 


voeuees 
1‘, daeete 


é Q v - ‘ : 
pene 
: : Te, 
oe f- : acy See / 
f . ‘ ; we 
ae : : eae Bad ‘ 
: - .| Tightening torque]: 
“5: = 7. 


0,3...0,4 


ai 


Hexagon nut for 


; Feed pum 

a blanking Pl, hi 

Bottom closing plugs »°Typea 

{Type Threod | eras | Po Ag 

A " ; saa ae ES. A 
PE..AM..; PES.. fi 

ey Va re... P65... 

PE..6..; PES..B.. PEbaZ. ./ Pe 

PE..BYV.. PES 4M.. } 


PES. KL... 


PES. Ke 
___Slopking cover + 
PE..Z.. eae 


EP/ZEA 2 KL.. 


Pipe connectors (for PF1 W..S 149] cop nut} © 


Type teal. or copper: rein- Double pocing rings 
forced fibre wothers (rubber & bronze 1) 


; A ‘ y i we : : : seyp? 
{ PE..AM..;PES..44, | AL. "ies 45-0-45-0-45405 Po ed. 
3 AL zs ee Le vege ao ; 
PE..B..; PES. 2B. Al 4405, |45-0-45-0-45405 : 
5 any PE..BV.. Al 5205 [ae — 5 
PE..Y.. Al : ye hee OS _" 
PE..2.. Al —; 0-9 12-0-9 
PE..ZWM..;PE..ZV..] Al -j 0-9 15-0112 
PES 6 KL. Al |4-0-4-0-35 oe! 
PES..M.. Al —: ; 
EP/ZEA 2KL.. Al 35205 | 
Al 4405 — 
PFLA.. Ge 65205 
PF..B.. _ | Ge 65205 


PFIC.. 7 Ge 
PFICV.. Ge . 
PFIE.. Ge io 
PFIW.. Ge | 
PF.K.. AD | 35#05. 
PF..Z.. Ge 12./.18 « 
PFR..A.. Ge 65405 
PERK... Ge 55405. 


Threaded nipple. Le 


i 


BI8e8 
Sooo5 


KITISSB8Ssrtrrirrrace 


=u 
_ 
= 
bora 
= 
_ 
_ 
as 


(rrr 


45-0-45 


PE..Z..8&2V.. 
PF..Z-. 


YE ee 


PFV...4K 
PES6KL 

EP/ZEA 2 KL 
PESAM 
PE..A;AM 
PES..A;AM 


|-god locating screws 
r Tightening 
Theod 


PE..AM..; PES. 
AM..,; a 
AL abides 


PE..B..; PES..B.. 
PE..BV.. 


PE sZes) Poe, Neve fin eae ay! 
PES /.KL.. nyection time 
EP/ZEA 2 KL - : ightening 


. torque 


PE..Y.. 


~_fsee ai. [ Thread 
“17 


pe./AM..; PES. 
ERM PES AN. 


PE..8..; PES..8.. 
PE..BV.. | 


i 


: PE.Z.. 
PES4M.. -: 
P 07 || pes..kt.. ! 
» EP/ZEA..2 KL.. 
PE..Y.. M160x1,5 


8 


EF 364) ; - Extractor for inner ball race i 
EF 3 _ 1 set of extracting collets i ae re oo 
eee, Extracting collet for tape roller peafings size A 
EF 3111 . Extracting collet for fap r roller beorings:size | B (A) 
EF 3307 © _ Extracting collet for tor er-foller bearings size-Z__ 
Me __ EFEP 251 ~ Extrocting collet for ‘soper “roller” bearings size “BV. . 
EF 3235 -Vset of detaching bells 
EFEP 233 Se awanver for closing plugs of see inlet 


EF 8132 “ Euihelor for pumps size A and B 


EFEP 16 » Extractor for ‘pumps size Zz 
(formerly EF 8149) ~ Ze ‘ 


EF 8527. ° —- Reamer.for pumps size A’ 

EF 8159 | Reamer fag pulps size B and Z 

EFEP 283 : Reamer for puitips size K 

EF 8488B ©. - ‘Reseating Gilter for pumps size K 

EF 8488 c Ee. Reseating cutter for pumps size B 
“EF 8488 .D" - “Reseating butter. for pumps size Z"* 

EF 8488 € Resealing’ cutter for pumps size A be 


“ 


x 


EFEP 224 . Mounting bush for delivery valves will e/poc king on poms 
— : size B ; oe ae ee : aay i. 
EFEP 76 Plunget pliers for pumps size A: 
. EFEP 77 Plunger pliers: for pumps size B - 
~ EFBI4OC - Plunger pliers for pumps size ‘Z 
EFAW 7 Dio! gauge 


EF 8038 A 2 get spanners for pumps ssid A.and B, 
EFEP 266 Set spanner each a pumps size Z /, 
od 267." | | 
EFEP 225 End- play gauge for pumps sizé: A A abd] 
EFEP 226 jon -play gauge for. pumps size Bj” 
EFEP 227. / End-play gouge for pumps size Zz 


: cane 2 0 


Pos.J | Pos. 2 


Without 
feed pump 


of 
comsholt 


25 

Paes = aan fed e i 

- Pd 7 i . 
/ 


* VIIE-Exptanation of Injection Pump Charactériatics 


? . 
ee : re if 4 . 
. aes Be / nerangémont ae ror 
i a pra ste 


1f as opt, 


: ~ mar. Up. 
Pia : i" - 


ind Vis here 24 
pump @ is here — ; - 
; & ‘ 7 ’ 
fe : : 
afomsnch isin 7 he ! 6 - Comshoh is in 
Position | v f E. Position 2 
when notch on threaded pin aes atin notch on aed pins’ 
sis hece (left) is oe (right) | 
j . we a / { 
7 e : = ’ ; “ i. wait : ‘ ‘ :, 
# - Injection timer Feed pump 2 
i Note: Fitigg order vories according to petition 1 of 2 of comshoh, )} : at 
, ! . ve. 
‘ : 4 tes AY : Lee 
| ee Assembly Number Pls oe ea 
‘ - 4 ee 7 ef 


Wah iB : Sa, ] 
1 fead pump : Seis . a 
Pos I |. Pos. 2 Type of injection pump’ ae | : 


ey Dy 


Without injection timer, without governor 


.. With, injection timer al pump end 1, without governor 
", With' injection timer at 


Without injection timer, 


‘ 


Rump end 2, without governor i AS 


4 Control see: 


ot Pump 
7 Plungers 


? Ded { z ae on 7 we a ve 
The following general ryle. Bpaliee to, pump, element}: Tn aceay eae eae 
etal i. ae “= 
Onsinjection pumps-without L goverrfor or with left: hand | ‘mo ling of Governor: / et % 
Control edge of pump plunge left-hand. - Ns CLs ae on 
On injection pumps with right-hand mounting of ' lee . pe 
Control edge of pum plunger right-hand. \ Cone OP od 
2 "Where this rute does not’ apply, the ordern numbers of pump. elements ore listed vider the 
~ respective spacial designs. : ; 
_ / So f o t 
Governor ° F / Governor : 
(lef, 2S eo S  Controlitod) 12 2 85 or a 
d q th ‘stop |. Se BSBSBR ; 
a o 
Sue ” 7 = 
ne ; ae ~ 
# Injection timer . 
an ‘ Mi «fr Se x: 
4 * Pump plunger me : ; 
. ; eh Vp 
i . ve | eee . 
4 : 
a Injection 0 12:34 5 6) ' . 
timer: “BEEBE SE . ee 
Ne 2? a ~~ : 
a se 
Governor Re Governor ae 
(left) : ut {right) | ; 
: The abbreviated order number for the complete pump element is s bunched in into tvery ; 
pump plunger. Example: ‘184, 2” soo cal EPPK 184522 | 7 ag 
° : 3 f we ‘ 
| x oy ae 
j ann ZN os ° aa 
v 4 7 : i : 
62 3 
Ss : : 
F % 


ae pe a ve : Po dee 53 , 5. 065 
me ts Slice dat PE CPES) | 
hoa Bots, oe ae ca a On cee 


ee a Ae pO g hie . with Slot 27 
; 4 [fF - e without Slot 27/4 


eo 


a 


Cope z 


a4 
| 
| 
| 


| 


on Pumps type PF 


N = ->- 3 @ eae , ; ‘2 ) 


er | N 


. 


1ps type PF (PFE, PFR) 


Only for use within the Bosch orgamzation Not to be communicated .o any third party 
£ 


NEW PRODUCT en a a, 7 VOT-1-410/1 En = 


Control-rod travel pickup (RWG). with ays imeesearag iia Se a 3.1982 
evaluation unit (AWG) _ A Aachty/ WEF ry an BR ie 2 


Boy. 


hae 
Bb 


Application ~ - % a hae 


_ Measurement: of control-rod trave] for ‘the f81)oiing” engine or - vehicle e 
functions :- % 3 ; 


o 


. Switching- point signal: for hydraulic drives a. Se po oe 
r Load signal asa switching’ indication for mechanical drives, 
. Measurement of fuel consumption ~ 


- Diagnosis. ae i ce ee 
Construction . ; ee 
The movable short- -circuiting ring for: measuring (6) is 5 fastenedto the: coneral 
rod (4) and-moves with this along, but. without roucliparc rhe lower Teg of the 
iron core|which is fastened to te pouss pas = Tas 
gon eP e ae , 
The upper leg of the> {For Core forms-t é reference inductange’s which § ry 


the same time as te rature compensation. The reference short-circuiting 
sping (3) is arr nfed on pate UbP el Jeg and cap-Ve adjusted. ae 6 re 


The two cots easuring and. reference i) ae ton the “Teg. of the 
iron core. spe ye ; é 


~ 


The pickup is connected to” ‘the electronic ‘evaluation’ unit by” nang of a 3 “pole 
plug with cable. ee 


Fig. ee aie 


_ Boatraperad travel pickup, nethod of 
“operates. . ae 


= : bamigated’ iron core 
: Reference coil: 
= Fixed. short- circuiting ring © 
(adjustable) ° 


Measuring coil - 


4 
eae 
as 
he Control -rod 
5 = ; 
6 =.Movable. short- -circuiting ring: 


Geschatisbererch KH Kundendienst Klz-Ausristung eee 
© by Robert Bosch GmbH. 0-7 Stutgart 1, Posttach 50 Printed in the Feaeret Republic of Germany 
Imprimé en Republique Federale d Allemagne par Robes Bosch GmbH 


wo 


HY 


NSANBWNH — 


enclosing the longituda 


- SENSES 


15 


~ Reed 


Mee sp eye 


as p 
‘Crustal, 
< f 


Opening in aca 


2 ae) ae : ; . = 

= Reference coil ~- ° a Fy ae eS re 

= Fixed short- pee si ring (adjustable) oO Sie" oat ae 

= Control rod — ee ae Mie ee ee 

=,Measuring coil = a ae hes ee oe pete 

= Short- Prine TANG, ving “movable) Bag Oe ae tas, Saracen gs Oe 

=. Plug : . eore arr ed , : y e a ae , 

wee . : sisy, PERB ads : Wien tees ee 

Method of operation ss ee WES Lainey ee gy! odes & a 


Py a 


ho, . 
at ae Se 


The pickup is part of an active amplification circuit.- 
The measuring effect_ aa fromthe fact Phat <hasshent-cSeueing -ring— 


eg does not allow,a magnetic alternating: figle 


to penetrate and functionS1ike a magnetic insulator. 


It therefone limits the sie. of the magnetic field-to the distance Baraeen 
the measuring coil and the short-circuiting ring and because of-its changing . 
position, it causes,the inductance to change. The inductance, which is ead 
on the position of the short-circuiting Tings is thus measured. we! oe 


The evaluation circuit in 1 the separate. houding (Fig. 5) transforms the ey 
inductance into‘a. direct voltage proportional to the pentyor: rod travel ie 4). 


° > 3 
° > wee ; : 
x 7 - , ~ ‘ : 2 
8 \ , 
ae 
a : 2 a J; = 
~- . iB) 
¢ a 
« e 
5 
4 * . 
esi ) 
° tue ? 
te ! 
< 7 
° a ft = oa 
ty y = ° 
2ah,y aes : 
‘; ~ 


Fig. 3 Circuit diagram 


Lee Tet a 


“1 = Evaluation unit 
ae Control- rod travel pickup 


poe gs “BOSCH e 
/ UWG-ELEKTRONTK | 12/24 


Fig. 5 Evaluatjon‘u unit . 


Arrow = pant number and type designation 


ot, ra es 
Jeese 7s Reis 


hee . ae Y 


linear, range 4 


ron 


ot 


Controt-rod, travel 


ee ee 
aoe 6, Fitting the control-rod travel picku 
’ a , : : . 
Fitting onto in-line pumps 
° 


The control-rod travel pickup is fitted to the side of, the pump housing, at ae 
control rod height (Fig. 6).. ‘ cae 


DAF will probably be. delivering the first jahtoles with this new Mevice ‘in mehe 
-form. of.a fuel-consumption display on the instrument. panel in May” 1982. Further 
information on trouble- ~shooting and repairs will. be made averlaple’ in good eines 


- Instructions fs Testing Injection Pumps | foe 
PE..A.. and PE..B.. and Governors 


‘CONTENTS 


1. General Hints 


A) Testing Conditions ote 

B) Inspection and Preliminary Tost 
_C) Sequence of Operations .. 

D) Direction of Rotation 


> 


y 


: Adjusting the Commencement of Delivery 


A) General . a ee 

B) Preparations for Testing. a: Be Seale 

C) Setting the Pre-Stroke ‘ 

D) Moring the Commencement (or End) ‘ot Geitvai: 
> 


C 3 
one. Checking the Delivery Quantity ~ ; 


A) General... ae eee 

B) Adjusting the Adoptor Valves gn” sae ‘ 
C) Setting initio! compression of Normot Delivery Valves * 
0) Adjustment, of Delivery Quantity : 


w 


WV. Tejllng Various Governors 


A) General Hints on Centrifugal Governors 

B) Idling and Maximum Speed Governors, Types & ond RP. 

C) Variable Range Speed Governor, Type RVz. . .. 

D) (Sliding Block-) Idling and Maximum Speed Governor, Type RQ 
E) (Sliding Block-) Variable Range Speed Governor, Type RQV- j 
F) Pneumatic Governors, Types EP/M, ../MZ,../MN . 3 


'¥. Setting the Fuli-toed Output 


A) General... *. ; 

B) Idling and Maximum ‘Speed Governors (R, RP, RQ) 

C) Variable Range Speed Governors RV and ROV 

without Adoptation . 

Dd) Variable Range Speed Governor RV and RQV with Adaptation : 
oe E) Special Case: Automatic eentra) Rod aa on Side of Governor 
° (e.g. ..A82 for M.A.N.) . : ‘ : 

F) Pneumatic Governors 


a 


ra 


_ Vb. Testing the. Quantity of Fuel tequired_for Starting ce 


A) Pumps Provided with Automatic (Elastic or ce 
Control Rod Stop .¢. 

B) Pumps Provided with Push o or Pull Button Control 

c) Control Lever tor Intermediate Speed on RAV Governors 


vil Testing Automatic Injection Timing Devices 


A) General 
B) Test 


Vill. Securing and Seating the Stops 


IX. Rules for Adjusting Pumps for which no definite Full-Load Output 
has been specified 


. ¥ 
A) Idling and’Maximum Speed Governors 
<B) Varlable Range Speed Governors . 


’ 


This pomphiet must not be reproduced. Ils conlents must not be communicated lo other persons without our wijiten permission. 
we terete ine tight of the exclusive utilizalion of our intellectual property. 


3 


1. General Hints 


v When looking up test values for injection pumps and governors refer to the “Index for WPP 001/4 8”. It lists the most 
marketable types’ of pumps ond specifies corresponding test data tobses. Test values tor all other types which 
are not mentioned In the index can be tound in the following pamphlets: 


For injection Pumps Type PE..A. é “in VOT-WPP 111/1 of 110/2 (Instructions) © - 
Type PE..6.; “in VOT-WPP 112/..-oF 110/2 (Instructions) 
Type PF..A., VOT-WPP 4121/1 a he 
Type PF..A..8.. “VDT-WPP 121/2 
Type PFR..A..; PFE..A.. in VOT-WPP 121/10 ond 11 
Type PF..K.. sin VDT-WPP 121/20 
Type PFRT'K..; PFE1K.. in VDT-WPP 121300 
Type’PF..B.. In VOT-WPP 122/1 ond 2 
Type PFR..B.. y VDT-WPP 122/10 
Type PF..2.. - in VDT-WPP 123/1 
Type PF..C. ‘ino VOT-WPP 24/1 and 2 
‘Type PE..W.. ~~ im VOT-WPP 1125/4 
“Type PF..D.. in VOT-WPP 1246/1 
Type PF..E.. ‘in VOT-WPP 1277/1 


For governors» —s Type R, RF,RP,RV =, in VOT-WPP 2119/1 X 
= ig Type RO... “dn VOT-WPP 21172 X 
Type ROV.. "im VOT-WPP 21173 X. 
Type RQUV.. sir VDT-WPP 211/4- 
Type EP/RSV Instructions jn WPP 211/5 
" * Matues in WPP 219/5-1..: 
Type EP/RSUV "| Values in WPP 211/61)” 


we 
y 


There, are various form sheets in connection with test geld | tablet wep 0014; they ore. morked with ‘an encircled 
number in the top left hand corner, indicating: : © 


a. 
. * 7 o. 
e Se ts ~ 
N 
~ = G3 


oegen 


_(4) =_Pump with voriable range speed governor RV .. or RQV.. 


(2) = Pump with idling‘and max. speed governor RQ Bt OO ay a: These numbers are’ intended 
me : : for use with form sheets In 
@ Pump with pneumatic governor EP/M.. €. s languages other than Gegnon. ‘ 


® Pump with idling and max. speed governor RV 
, a 


es 
a 


A) Testing Conditions 


Test bench: 


EFEP 25.. of 
EFEP 5... (or EF 8500) 


Nozzle holder: 
EF 85119. 


Nozzles EFEP 182 

(ON 12S 0 12) should be 
set to 175 atm. gouge 
pressure ( 2500 Ibs. per 
sq. in) It should be 
checked once o week by 
meons of nozzle testing 


device EF’8040 or EFEP 60 ° 


it tests are carried oul 
regulorly; otherwise af- 
“ter testing appx. 20 
pumps. (See WPP 321 1) 


For collective measurements 
on test bench EF $00 (@' 9 
when testing the full-lood 
Output) an additional drain 
conduit (EFEP 33) shoul be 
s'tdched ai 


Temperature of test-oll 


should be maintained at 20° C 


B) Inspection and Preliminary Test 


The following items should be checked 


1. Compareéwhether type 
plete formula corres- 
ponds to actual pump 
design (See also VDT- 
AKP 110°3 sheet 10) as 
regards position of 
comshoft, adjusting 
mork, ‘governor, feed 
pump etc 


. Check whether injec- 
tion pump, goveinor 
and: injection timing 
device contain atleast 
half the normal quan- 
tity of oll. (See also 
WIP 001/1). 


ae 


can | Higher temperatures 
| lower temperatures: =: 


Delivery pipes: 

6x2 x 600 mm for = 
_A..-pumps. 

6x1$x600 mm tor. 
.B..-pumps 


Pressure in suction cham- 
ber of pump: 

T atm (gauge) for A..- 
uon~ B -type pumps 
when testing delivery 
quantity. 

25 atm (gouge) when 
testing commencement 
ot delivery; or 45 atm 
(9) with top of reservoir 


_ closed, (-only if neces- 


sary) 


Teost-olt Ol 61 v 11, When 
lest bench is in action 
care should be taken to 
prevent the oil from 
getting mixed with the 
lubricating oil from the 
injection pumps and to 
protect it from conta: 
minotion through Girt. - 
Test-oil should be re- 
newed after 200 pumps 
have been tested, If O! 
61 v Nis not available, 
“Shell Fusus Oil A” of 0 
emixture of 50°. pure pa- 
tattin oi! (kerosene) and 
50° “Shell Glovus Oil 
17" can be used. . 

\ 


- lowes output. 


higher output. 


ry 


PA 


2. Check Injectlon order (See Type. \Cards) 
when rotating in the specified direction. 


(e.g. R 
end). 


clockwise, as seen trom driven 


. Moke sure that for ol! pump elements the 
cleatance at T.0.C. of plungers is-at ay 


0,3 mm. 


* 


Check whether control rod moves smoothly 
and without getting stuck, a 2 \ 


.If o hand injection timing. device \s fitted, 


| 


\ 


moke sure thot the adjusting ‘lever con be 
moved easily, but without, ony. clearances. . - 


q): ‘The Sequence of Operations 
‘ when testing an injection pump corresponds to the order of the paragraphs in this pomphiet. (See toble of 
: céntents), Any. SECepNens are specially noted on the ipelresponcing, test cord. 


D) Direction“of Rotation ; ae ext. 
The symbol R («+ clockwise) or L (-: anticiockwike} shown on the type formula of the pump (see also name 
plote) means that all tests must be carried out only in the indicated direction of rotation - as seen from the 
driven end. 

If no direction is specitied then the Acstacément fons the commencement ot sauvely (See Section (1) should 
be checked in both directions and adjusted lo the m2an value. : 


‘IL Adjusting the Commencement of Delivery 


(Values are given in section A of the test data tables) 


A) General - OM he EG 


The commencement of delivery is adjusted by means of the overflow method; i.e. the plunger just covers 
the intoke port on its upward stroke so that thé pump of thé test bench can, navlonger 


Pre-stroke 


ae" 


feed any oil to it. At that point the beginning of delivery must occur above bottom dead 

centre (BDC) by exactly thal amount of “pre-stroke” (in mm) which is shown | in’ ti test 

data tobles. The pre-stroke is setliusted said meons of testiag device EFEP SI. “and a 

clock gouge. a & ; Commence. 


ment of 
dolivery 


For elements where the control edge ties above, the position of the ‘plunger relative to the cylinder is ad- 
justed the some way except that the end of delivery is used instead of the beginning. For such cases the 
test data table specifies The extent from BDC to end of delivery. It should be measured on the vpword: stroke 
of the plunger. ‘ he 

It an automatic Injection timing device is fitted to the pump then it should be tuined in the direction opposite 
-tothat--indicated "so as to ensure that the tyweigms fest securely if their static ‘posi: ion, The specitied di- 
rection must be observed during the test. 7 ae 4 


B) Preparations for Testing oF an iO Qe. 


1. When the pump has been fitjed to the test bench, ond the cover plate tixed, the air should be eniaciad: 
as follows 


° 


Connect only the inlet pipe. 
* 
Drive the pump at appx. 50 revolutions per minute, , 


ro 
Sy, 


- until the oil flows from the loosened vent screw of the 

suction chamber fr from bubbles, and the connection 

tiltings have been Hored. eo 

Stop the pump and ¢ 

connect she delivery pipes with Sacusle holders. 

Crive the pump ot appx. 200 t.p.m, until pump and nozzles 
_ ore working perfectly. . 


Remove cover plate. 


27. a) Disconnect the governor, 1e 


On R, RV and RVP governors the flange beor "On RQ and RQV governors the end 
ing should be unscrewed ang removed toge- : cover should be unscrewed and lift: 
ther with all attached components. : < ed. oft upwards together with the 
- a _jiding block. 
b) Control! rod adjusting device 
' EFEP 42.. should be fitled so 
thor the pin rests in the hole 
marked “O"when the cgntrol 
rdd is in the STOP position. 
The control rod travel should 
be set as specilied in the test + 
dato table for delivery of 
* equal quantities. , 


E 


?, 


, 9 


c) at Phand fajozile tim- 
Ing @evice has been fit 
ted, the lever should. be 
fastened ty ,‘its centrol 
position (verjically) by 
means of attachment 
EF 8198... a 


ey Setting the Pre- Stroke and Checking she Commencement of Delivery 


. To set the pre-stroke:—- 


0) Rotote the camshaft of the punip in the pro- 
per direction until the plunger situoted next 
to the driven end redches BDC. 


Fit the device EFEP 51.. so that it engages 
with the roller. toppet of the plunger men- 
tioned above. Set the clock gauge to zero. 

Continue turning the pump in the proper 
direction until the pointer of, the clock gauge 
shows the value specified for the pre-stroke. 


Set the pointer on the graduated disc to a 
position convenient dor further tests. 


2 ea eee ere 


- 
> 


ao “ge 
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2. Checking the commencement of délivery: 
, i 
0) Open the vent screw of ‘the nozzle holder. 


‘ | 
b) Turn the tap to Commencement of Delivery” 


c) Push the plunger next to the driven end to its BDC. 
@ 
d) Let the test bench run without lood, so that the oll over- 
tlows at the nozzle -holder. Close the reservoir tap only if 
absolutely necessary. 


nr 


Pet Tee 


Ar 


ne 


. 
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e) Rotate the pump by hand (inaproper direction) until th 
test oil just stops to flow at the nozzle holder. - peace ; 
“ : 


1) The pointer on the scale must show the some volue os , 
that obtained previously with the clock gouge: we 


a : ‘ 
If this test does not give the some value as wos obtained | 


when setting the pre-stroke, then the tappet ‘Screw 
should be adjusted. If delivery starts too soon, the screw 
must be screwed into the roller tappet; if delivery starts 
100 late, the screw should be loosened. : 

‘a turn oppx. 1° rotation on the scole. 


et 


Tighten the locking nut of the toppet screw ofter each od- 
susiment; then tepeot the: test. 7 


nm 


3. The .ammencement of delivery ot the other elements should be odjusted similarly In compliance with the 
com displacement angles shown below. Start from the cylindet. which hos olready heer tested ond keep 
\ ‘ . 


“2 


i) . to the specified direction of rotation. < oN ; - ‘ 
pate lets, Bens ae ae ravers, Cee ete os 355 a Bete ae ae 
Seis ; ‘ : Permissible 
On o 4-cylinder pump the comshaft should be turned through 90° each time tolaiafice: 


and on a é-cylinder pump fhrough 60° etc. [ 0S: oe és 


o . a é 
It abnormal cam displocements occur, they are specified on the corresponding test dato table. 
a i XN, 
4. Subsequently alt elements should be checked again to ensure that at T.0.C. the toppet clearance Is at least 
0,3 mm. If it is less, then that particular tappet should be re-adjusted, keeping within the. permissible 
tolerance. If necessary, the fundamental setting must be repected. : eos, 
si 2 2 os 
De 4 
5. On older pumps, tor which no definite pre-stroke Is specified, the element next to the driven_end should ——— 
be odjusted so that the clearance ot-T.0.C. 1s 0,540,2-mm, the other elements are set as usual according to. 


the cam displacement ongles. & . it ee 


a 
‘. 


ry 


6. Dillerence in the commencement of delivery: 


4 Some elements incorporate a recess tor delaying the delivery during starting ' 
up. In such a cose the difference in the commencement of detivery, respiting Risceas- (07 
é trom two different values ot corrol rod travel given in the test sheet, should’ dlalaying 
be checked, ond the angle read off from {hé grodvoted ulsc. For contral: rod alive dutiad 
travel 12 mm, for instance, delivery storts at the uppe edge of the slunger, . 
: whereas for control rod ‘rovel 21mm, ** starts ot the-lowest fF iint of 9? Storing 
stotting-recess. 9 : a) 
Ry t a2,? 4 . 7 


ey 


D) Marking the Commencement (or End) of Belivery i r BH 


Hand-operated Injection timing device ; Automatic Injection 
‘ timing device 


‘According to the specitied direction of rotation” the plunger next to the driven jend of the pump should be 
set to commencement {or end) of delivery. Then the mork on.driving taper, driving flange or housing (Auto- 
matic Injection timing device) should be rdnsterrad to the bearing plote of the pump orto the housing of a 
hond- operated timer. For this purpose the pdjusting lever ot such a timer should bk set ai ts/central position.- 


a 


J ty 
ie ore marked - (poution 1 ond i in both 


It neither Governor nor timer are attached, both lends of the 
directions of rotation. 


! 


I. 
ie 
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Ill, Checking the Delivery Quantity 


(Setting values ore given i section: A of the:test doto tables) : 
‘fe oo : 4 
an General. .4 ; a gel 
/ 
“If the quantities determined difter considerably Vem the diatenbed valves, then 
the pump should be examined lojensure that the proper elements have been 
fitted. The abbreviated ordering number which is ‘engraved on ‘the plunger vane 
‘should correspond to the specilications given in the spore part list. If this humber/ 
is iNegible, the pitch of the control edge. should be determined. For this purpos 
the element has to be detached, Then the head of the plunger should be rolled 
twice over a sheet of corbon poper with o sheet of while pope underneath. Thus 
1wo Sarai views are obtained, from which the pitch of the contro! edge con 


| 
| 


sil of lower 
control edge 


B) Adjusting the Adaptor Valves | 
(if fitted) 


Normal 
pipe connector 


4 


de 


On recent models of adaptor valves the initiol compressi 
models the adjusting screw was secured by means of a Ip 


be converted 10 the new type. . 


The initial compression shbuld be set os accurately 


are set as neatly equal as possible. 


* Adjusting — 
screw 
tightened 
(without 
shims) 


he 


’ 
’ 


Unstrew the’ pipe con- 
nector (delivery valve . 
holder). Remove delive- 
ty valve, pacing, spring 
and. shims. Tighten the 
“adjusting screw comple- 
tely ond measwe height | 


mt 


3". ; / 


o 


Packing ring 


Delivery valve seat 


' Spring 
—~‘sigereneay 


“ 


“ Pipe connector 


cc eae 
Adjusting screw 


/ * Pitch of upper 
control edge 


approx. 15 mm higher ¢ 


A 
ar 


3 


f 


* 


ve “9 
Then replace the spring, pack- 
ing ‘and valve. Loosen the ad- 
justing screw until the spring 


‘Just begins to lift the delivery 


valve off the connector. Mea- 
sure height “b”. 


a ee 


oh.con be set by inserting suitable shims. On older 
ck screw. In case of ‘tepoits, any old models should 


$ possible: but its, important that all volves of the pump ‘ 


he 


ben 


normal, valvesp 


“Height “o>... 


¢ 


WPP OCtly 


Pipe connector for 

/? adaptor valves 
Anitial spring: stress 
must be set . 


ie Seca 


_ gdded 


7 4 
To calculate 
dimension “h": : 


‘ a 
Height b=... 


ge mm, 
+ Initial -. 2° OF 
compression ...mm {valve iven 
ya in test dota 
Oh = Jo. mm lable) 


Shims of total thickness 
“nh” should be placed 
under the heod of ‘the 
adjusting screw, which 
should then be tighten- 
ed firmly. 


? 


The Initio! compression may have to be changed later if the volves specified in section A of the test dota 
tables are not obtoined when testing the delivery quantity; le. if the. delivery process shows o ditterent 
characteristic to that prescribed by the test volues. Thus the above odjusiment can be regarded ds 9 preli- 
minary reiting. 


Cc} Betting initial compression of normal delivery valves 


(fo definite initial spring stress is given for o normol 
detivery valve on ony injettion pump, proceed as fol. 
lows: 


. Hold the pipe connector in o vice so that the spring 
chamber points upwards. 


Insert the’ siem ond the spring; then place delivery 
valve, valve holder and packing ring in Position. ; ; 


Measure height “o”. If the value obtained for the 
initial compressfon does not agree with the one given 
in the test dota table, shims should be inserted. If the 
value is too high, the spring should be exchanged. 


The valve holder should be subjected to oa load P 
specified by the test doto table (using spring balon-- 
ce). Check whether the volveseat just rests on the 
pipe connector under this load. If this is not the case, 
the spring should be exchanged and the test te- 
peated. 
4 z . 
Before o spring balance (or weight) is placed on the 
~ valve seat, it Is advisable to put-a washer on It to 
ovold damaging Ihe seat. Care should be taken to keep 
the valve seat ftraight as the load is puton. 


° 
oo, 


Riven of Delivery Quantity 


~_f2 fa 


THe top on the test bench shouldsagain be sel to ' ‘Delivery quantity test”. “the pump shoul be tun for a 
short lime untit it is. ‘gain working regularly. The governor still remains out of aetion. 

Before adjusting the delivery quantity, the STOP. ‘position of the control tod should be checked; i.e, the ay 
fhould tit into the hole marked “O” on the adjusting devica. ; » 

Then the quantity delivered by the vorious elements should be ceded agoinst the volves specified by the 
test data tables (Section A). The first test is that for 


> 


‘the delivery of equal Qvantities, This is the basic T selling Tor ‘the delivery quontity “ot oll pump selementy 
« The test vatues are shown framed in the test dato tables. 
% 
2. The difference between the quantities delivered during this lest by the various elements should not ex- 
ceed the specified value. For this test ol these quantities should be equal, if possible. Care should also 
be taken to keep this difference as small as peuer duting all other tests If necessaty, correct delivery 


by re-odjusting the pucip siemens: 


3. To change the quahtity delivered by an element: 
a) Loosen the clamping screw of the toothed quadront. 
b) Turn the control sleeve and plunges by meons of the tool 
No. EF 8208 A. = ; - 


’ 


The direction of turning is shown In the following diagrams: 


, » 


lett-handed right-handed 


Stondord type: 
Control edge facing 
downwards; commence- 
ment of delivery remoins 
constant ° = 


Element with single port - Element with single port 


Control edge facing up- 
words; variable com- . 
. mencement ot delivery _ 


For plungers with control edges iatieg yvp- and downwards, the basic eating should be carried out betore 
adjusting the commencement of delivery.” ’ : 


. The reduction of delivery shows by what volume (in cc.) the quantities delivered may differ at varying 
speeds but at equa! control rod travel. It con be determined for each element uniess the pump incorpo- 
rates odoptor valves. 

For used elements the.maximum permissible reduction can be calculoted as follows: 
tn connection with the smollest control. tod trove! given in the test data table the: tollowing valves ore 
noted: (Section A, column 3) : Big ae 2055 
. ! > 
Maximum delivery quantity ot 1000 rpm.- for A-type pumps 
orat 600 tpm.- for B-type pumps 
Minimum delivery quontity ot 200 rpm. 
The two volues are then subtracted. 


7 


For example: rpm.  -Gontrot rod travel | cc. 100 strokes 
n be ss 


a OD eae ae |e cere - 
- ih hand ¢ yt A ; 


- F 
s : : “Se ca ) 
200 - 1,0—T9- 

Dilference - - 3 17° 


The vatue calculated In this way ; 

con then be increased by 30-15%+:- 
_ Lee —Aecordingly the maximum permissible , : 
- . reduction of delivery: . - “19 


If any element exhibits this moximum permissible ‘reduction, anes it should be sel to give the maximum 
output ot the higher speed. ae 
o 
After checking and setting the delivery “quonniy: 
a) The clamping screw of the toothed quadront (on each elenfent) 
, should be tightened-and * 
b) the position of the contidl,gleeve relative to the corresponding 
toothed quodrant should Be matked by means of.a scriber. Core 
should be token that each elemerts is m d only once; old morks . 
must be removed. i 


wo 


, ek ee 
IV. Testing Various Governors 
(Setting values are given in section B of the test dota tables) 


A) General Hints on Centrifugal Governors ; 
(e.g. types R, RP, RV, RO, ROY). ; 
The governors cre fitted to the Injection pumps and hen tested on the pump test bench. The tests should be 
carried out exoctly in the order indicated below, especially with regard to stop screws ond testing devices. 


. 


—e— 


Turn the pointer (or slide) of the control rod setting device so 
that the vernier slides along the graduated scale. 


Then remove the stop screws for the control lever and also one 
of the screw plugs on the side of the governor housing. Moke 
sure that the prescribed tlyweight assembly PRG .. (See spore . 
part list) hos been fitted. : 


When the contro! lever abuts against .the STOP side it must 
still be possible to push the control rod’ further in the STOP 
direction by: 

05-1,0 mm on R and RO governors | 

1,0-1,5 mm on RV and ROV governors 


% 
% 


When moving the control lever to and fro, the control rod should. 
move treely. If a drag spring is fitted to the control lever ii 
should also yield under slight rene and then return the lever 
to its original position. 


The lever shaft should rum smoothly; the Beial ploy must not 
Sexceed 0.2 mm. 
5 ; 

If the prescribed control rod trovel is not obtained during the 
votious tests, then one should try to attain them by adjusting 
the ratchet nuts of the PRG-component; |.e. by varying the initiol 
spring stress, using device EF 8138. (On RQV governors it con 
usually be ochieved by charging the position of the control lever 
within the permissible tofdronce.) Here the ~ poHoming points 


should be observed: ; - al 
er he > ie ae F a 


0) The initial stress of the two flyweight spring Ossemblies must be Opproxi- ftuah = Adjusting nut 
motely the some; therefore they should olways be ecInee equally until 
the adjusting SEIRGRN IC Ee 

MF r 
Both spring assemblies must not be released beyond the position where 
the face of the adjusting nut. is flush with the bolt end. When a spring 


ossembly is tensioned, the bolt must not protrude more than: 
. a 


RQ... A governors ; 
RQOV'..A governors ; sa © oe ; xs, ~ protruding 
RO B governors tength 


RQV .. B governors 


pacannesaery 
Devevoeves:) 


R and RV governors 


¢) The pump must never be run unless the screw plug hos been tightened properly. 


- 


d) After adjusting the governor, all settings hove to be checked again. 
When testing the controt.rod travel, different values are obtained ‘ot the various points: Beginning a: high 
speed and lesting with decreasing tpm- gives a different result from a test where one starts i the ower 
speed ang tests with incteasing rpm. The volues thus found must not differ by more than: mf 2 

1mm on governors wilh upper speed limit up to 1100 tpm v., a ; SOF: 

2 mm on governors with upper SP SE. timit beyond 1100 1pm 4 : ! 


ty 


o 


; j 

General Information ! 

Q) For testing, the governar should again be 
assembled; io. flange bearing and eccen. 


tric sholt refitted. etc. : 14 __— tlyweight 


b) For these governors the control rod travel- : 
effected by the tlyweights equals oppx.: : ecgeniic snott 
8 mm when idling ina 


16 mm at full load eae 7 : ; g $ : beli-crank 
! ’ 4 i ? lever 
| ; . silder 


| 


: ate adjusting bolt governing 
o >. springs. 


FULL and the ftull-load stop screw of ihe lever 
should be tightened,until the control rod fan 
stil! be pushed 0,5 mm towords FULL - -— 


vee iz 


4 


3. The control lever ;and tension spring Ahould then be held in the FULL position ond the control rod setting 


4. Then the oa Vas points tor idling and max. speed control (ond adaptoy, if. titted) should be checked 
and set by varying the initial spring stress at the PRG component. The control rod musi move easily and ¢ 
t ‘ . . 


t 
t 


smoothly. | ‘ 


” 


rf t o . 
aa ; : 
It the prescribed adaptation valugs are not obtained, then the odoptor has to be removed ond the adopting 


ea OTjUSTING Nut 
tdling spring 


~) mox. speed 
Control springs 


— adaptor spting © 
je sleeve & Vp 
adaptor ting (¢) ~~ 


ti 
wT $7] adapting trovel “uy” 
5 : 


es 


C) Variable Range Speed Governor, Type RV 


Reassemble the governor for testing, Heating lever 
am, 
ie. tit the flange bearing. aalts 


supporting lever 


goveining springs 
adjusting boll ote . 


ae, 


0) Screw back the stop screw for the control lever (if provided). 
Setting device EFEP 56.. should then be brought into line, with 
the control lever shoft. Set the control lever to STOP ond the 
scale to "0". 11 should also be possible to obtain the moximum 
lever deflection given in the test doto toble-The end play a 
the control lever should not exceed 1 to 27 pi. 

‘b) Set the lever to STOP and, in addition, push the-controttdd in the 
STOP direction. Then the control rod. setting device EFEP 4? 
should be adjusted so that the vernier scale reads "0" fee 


Check whether the control rod moves easily. Then ting coftrol Jeve: 
should be set to the volue specified for “Higher nominal speed™ 
using the setting device; the pump should then be driven at this 
higher nominal speed. The control fod should then bq, pushed to 
ond fro by hand and released in the end-position whence it should 
Olwoys return smoothly to its starting point. 


Test values should be chgcked at the upper, lower and - It desirable - 
medium nominal speed (according to test doto table} If necessary, 
the governor springs cbn be adjusted. Finally restrict the control 
lever for the moment by adjusting the stop screw such thal the lever 
gives the max. specitied deflection. ‘ 

The specitication “at control rod stop” as printed in the test data 
table indicates that the control lever has reached the end of its de- 
flection (in the FULL direction) - with the stop screw loosened as tar 
Qs it will. go. If, at a given max, speed, the control tod does not return 
lo the lower specified volue, ihen it is sufficient if it returns to within 
1,5 mm of the STOP position. 


~ 


D) (Sliding Block-) Idling and Max. Speed Governor, Type RQ 


f : 
control lever ol cup lnk fork «control sod 
Jom 

In order to mount the governor Cover, the-contro) rod 

should be pressed in the STOP direction and held there; : 

the control lever should be set stonting upwords dng ieeilas lever L 

then the cover con be fitted from above so ne the sliding cee: | 

sliding block can easily be guided into the sipeve of stop va Yt 

the floating lever. Py slop screw. 2 
bee steering lever-- 


; ; dell-crank lever : 
1. Checking the control rod and slider. id 


slider. 
Qa) Pump at rest. be ae beoring bolt 


° guide pin" 
Loosen the stop screws for the contro! lever and 


press the latter in the STOP direction; set the 
pointer of the control rod setting device EFEP 42.” 


unr? es : . nae o a - + flywelght r adjusting nut 
to "0" in this position. cee a joveiningvapting 


od contrat 


—~ 13— 


f = 
Then the control lever should The’ control rod should be 
be held in the FULL position by pushed back os for os idling 
meons of the tension spring. — range only (marked by the 
fiest slight resistance due to 
/the springs). 


3 The control rod travel should 
then amount to 15,5 - 165 mm. 


4 Mf this ‘value is not attained, 
remove the governor cover 
ond unscrew castle nut on 
slider. Vary the position of 


the slider by exchanging the shims on both. sides until the control tod travel prescribed ebove 1s ob- fo 
toined. At least two shims must belleftt on each side of the slider. Finally the castle nut should be tightened 


and. secured by means of ,the split pin. The slider must tun smoothly, but oxial clearence must not 
exceed 0,1 mm. Reploce 
the test. 


Moke sure that the/control .. 


nenis move 
some. lime. 
The force r¢quired: 


0,18, kg (= $3 02.) oF 

0.40 kg: (514 02.) if 
the control lever is fitted 
with a rubber seol. 


a a 
b) Testing the slider ot low spee ee a 

The control lever is retained in the FULL positidh by haons of tag tension spring ; , 
Drive the pump at o speed justiabove idling tdngertthe fly weights are then sesting against the springs 

tor maximum speed control); i above, the control “tod trovel should be 155° to 165 mm If the contra} 
tod is moved to and fro by hand and released in the end position it should always reset itself to the 
specilied control tod travel: Then the speed should be Increases “up. to moximum speed Ae taal 
are then in thelr extreme position); the control rod must return io Me “Oo” mork. i" ecessary,. the slider, 
position should be re-adjusted ps described cbove. *% mop, * i ; 
Check the value given under SExamination of slider” in the test dato table. (Control lever.in FULL position. Yoee 
If ihe prescribed control rod travel |s ndt obtained, the adapting device is likely fo be at fault and ought iP 
to be put right. The slider position may be chonged it absolutely necessory. . . i 


x 


’ 


Testing: the moximum speed contro! and checking “ogfaement with test data. toble, The control lever is held ioe 
in the FULL position. First the poinier on the control rod scale should be set to the value given under “pett- q 
ing value” and then the other velvet can be checked. dt necessary the governor springs should be’ adjusted. A M6 


i 
; Testing the “adaptation” ond checking agreement with test data tables. i ae tod should ‘be held in’ ty 
\, 


the FULL position. If the prescribed volves are not obtained, the adap vel at the PRG component 


(distance “a”) should be adjusted by medns of shims. Commencement-of | control towards STOP con be 
corrected by fitting a different guide sleeve. * : Se ea 


4. Testing “Idling. speed control” and checking agreement with test data tobles omy eee the speed 


indicoled under “Basic adjustment” for idling speed control; push the control lever inthe STOP direction 


“until it meets some resistonce ond restrict its movement in this potitlon against ihe slop screw. It can be , 


held there by means of the tension spring. Then the control tod deflection should be “0”: it necessary, the 
scole can be adjusted to read “0 The speed should then be varied ond the rempining Values checked 


When the pump is at rest the fino! position of the stop screw should be set so aa A the control rod is 0,5 mm 
before its STOP position. Secure screw with locking nut. /” ; caer . 2 
x : : 


” 


E) (Sliding Block-) Variable Range Speed Governor, Type, RQV 


1. 


Control .od 
Generot ; ; a g 
9) The hinge-like joints ond the sliding block’ 
must move edsily but without appreciable 
cieorante. (This. is determined by mowing ftooling evar 
the control lever.) an : Ree. 2 
a ton 7 aa Va ; stop tug 


The ever Gasol, fuse slide,in the curve” slop screw 
templet withodt any clearance: it must not ~ steering fever. 
2 j 


get stuck under ony circumstonces. 
55 ; 7 Curve tamotey— 


: x . 
The drag spring of the odjusting Bott must Poayusiiag bait —~ 
be fitted without any clearance. . 


? slydee———— ea 


. F a 
oll contron—~ 
a/ 
’ 4 ¢ 
2 . : / 


9 ; / ; : 
When litling the housing”’cover 7 the control ‘Igvarashould be set obliquely towards STOP 
rod pushed in the SIOP direction; then the sliding block can be inserted nica the fioating lever trom. 
obove, with the short end head flest (and Idngend upwards). . 


The ~wxial ploy of adjusting bolt ond slider 
should be 0,05 to 0,10 mm. 


The slider enailian is, importont also for the “ROV governor ‘cae RQ..). The control rod should set itself 
to a detlectian of 15,5) 16.5 ‘mm at higher nominal/speed and stondorg iniliol spring Stress (bolt pro- . 
truding appx. 1 mm on RQV. Agovetnoys ond appx. 2mm op ROV | B lypes) As the speed is increased, 
the control rod tiqvel should*then decreose to 0.1.5 mm. IF these deflections we net, obtajned, ie 
slide’ position has to be re-adjusted .at the adjusting bolt and. at the curve templet. It neceRory, th 
total} flyweight Gellecnan (at the PRG component). should be checked (prescribes yeiye WM mm). 
+ eo’ > ‘ ney " of r : ae ¥ 
Mechanical Preliminary Test ne / ; S oy) $ 
9 we 

0) Both stop screws for the contro! lever and ine spring: looded control tod stop (on govetnor side) should 

be unscrewed or removed completely. ie m * . : pitt 


se Sat sf 


b} Check whether the. control tod, ton Be moved easily ond yithout clearonce whitest” the pump ‘is at rest. 
When the control rod is-pt ifs. end “position “(full loop) y must be Gotsibie, to continue pushing the _conteol 
lever elastically against the Pie A the, drag spyng. - ae, 


c) Axial ploy of contro! lever 
shoft must not exceed 
0,2 mm. = ‘ 


Force nsinallg required 
for shifting the contfol | 
lever: - 


‘Increasing from 0,5 10:20. kg,(1,1 to 44 Ib.) 
pete ot trom 0,83t0. 24 kg (1,8 10 55 ib.) ~~, 
~ 1 If the control lever fs. provided ‘ 

with ao rubber seal. 


vy 


d) Eontrot tod dajusing device EFEP°42’ should be fitted. For this purpdse it is necessary on those Sovernors 
provided with odaplolon: which hoye an pals Saal rod stop on the. governor cover - to remove 
+ ‘ ’ 
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the protecting cap over the end of the contro! rod and to replace it by-an ordinary contol rod stoo 
sleeve. The adjusting device con then be fixed to this sleeve. 

in addition the setting device EFEP.56.. tor checking the contro! fever deflection°should be fitted ond 
brought into ling with the pe comipy fever. shoft. 


awe 
3. To adjust the setting devices: wee = : ‘ a 
‘ g) Push the control lever in the STOP position and set the control rod setting device to! "0" (device EFEP 42) 
by moving the small scale. Screw in the siop adjusting screw until ihe control rod travel Is 0,2 10 0,5 mm- 


and tighten the locking nut securely. Re-set the scale 10. 0". 3 


b) Push the control:leyer to stop position and’ ‘set the sais EFEP 56. . to "0" (see olso picture « on page 12) 
det the contro! rod to give a travel! of 1-2 mm and hold It in this position: then the control lever play 

“must not exceed 1°. 8 -- . 

eh Moke sure that the control lever can be set lo the lorgest angle given in the data jable. 


i s bane 4 


Checking movement of control rod and joints, >}. re : 


a) Drive the Sone ot the upper nominol speed ond fix the contrat aver in the position where the control ~ 
rod travel is Jo- 12 tum. If the tontrol rod is then moved to and {fo by hand and released in the end 
positions, it should glwoys retuin smoothly ) its initial setting. af ot : * 


b) Move the control lever to the extreme tull- lood perio {without stop screw); the control rod travel must 
set-itself to, 5- 165 mm, - with the stondard/initial spring stress at the PRG component eee protruding 
appx. 7 mm on ROV. .A governors pr appx. 2 mm on ROV..B sgeverners).° gee 2 

c) Raise the: speed until the governor draws boc the remus rod. Jt shduld return to at teost A, 5 mm.betore 
the "0" mark. > ? : 4 : 

If the prescribed control rod travels ore not obtained, the slider position how lo be fe. odjusted Qs bey 

below. The test should be tepeajed atterwords. 


Setting siidat Aesltion 


Locking guide, “arag 5 
ang sleeve ny spring guide aut 


” 


Cos ANON 


So os eg Aiy Meds 
2h Zz = Vth PL , 
y 4 : aa 


‘ ' « 
disc wosher * = cottier adjusting besring bolt 


boll olsc 


; % 


> 


Remove the bearing plate, toke out: the odiysting bolt ofd tei he Beats bolt so that it stonds back by 
2mm inside the guide sleeve. If, alter the adjusting bolt hos been re-litted, the specitied control tod travel 
isnot obtained, then it should be adjusted as follows: : % : 
0) Adjust the beoting bolt by half turns (‘se aed cotresponds to 2,25 mm control! rod travel). 
b) Remove or replace shims under the curve templet. (A. chonge of 0,15 mm corresponds to 1 mm of control 
rod travel), ~ .: Ts a. . Te. 
c) If necessor9, the totol deflection of the ftyweighis should be checked bei nec pearhg Ham tor 
each). For this, Purpose the springs hove to be Seer oo 
© oe ° cl % : we a 
Fi + ’ 
Testing “Uppe? nominal. speed”, 5 : : or 
' Values shouldébe. checked: for agreement with test dota tables. If the prescribed control rod travers ndy 
obtained - even if the full permissible tolerance is used for the deflection of the contol lever'- then the 
initial spting ‘Biress at the eae should be re- adjusted (note ihe permissible setting limit: seo ple- 
ture on page 10). 2 : 
If this is not svtticient, then’ the linkages belween flyweights ond. control tod should be exomined and, if 
7 necessary, 1e- adjusted offeplaced. After, every odusiment the test sfigs to be repected. The following points : 
should also be noted during this test: : 
a) When raising the speed, the pump should stop delivery ato control tod travgt of 3-4 mm. 
b) The control rod should return to of least 15 mm before the STOP position, %& ° : é oe 
c) At this speed it should still be porstbie 1o pull the control lever up to appx. tT mm before STOP. 3 
Alter this test the full-load. stop sxtew should for the moment be screwed up against the contro! lever pre- 
oy peculed: -then the locking ‘nut should be peas . 


aa 


~ 


o 


~ 


ai 


7."Yesting Dower nominal greed” gs 


Orive ire pump at the lower pominol speed (specified on nome plate), clamp the control lever In the j pre- 
scribed 208Itlon (se® test dato tabley ond ngte the volue for the control rod trovel, Reduce the speed by 
100 rpm., as 9 Tesult the control rod ovel, should increase ‘by at least 15 mm; - otherwise the governing 
spring (at the PRG component) hai. AtBe 3 slackened. Then the pump should be tdsted again-and the v: valves 
compored with the test dato table “TH contro! rod must return exactly aS “OM 4 | 


Testing Intermediate speed i o ; ‘ / 


as tor os the jen dota table specifies Se unite volues (e.g. for RAV 200/800 - 1000 ..). . j 


Finally alt valves xpecified for the governor in the test dota table should be checked again, first with de. 
creasing ond then with increasing speed. For permissible errors of contol tod travef see previous section - 
A7 (page 10). ; : 

o) iO “ 
hg, 


F) Pneumatic Governors, Types EP/M: .. /MZ,.. /MN_ 


Venturi Venturi” Control Suction 
pipe volve. lever pipe of engine Stop puli-button 


< 


% nee, 
ASCH IELO1OF penal 


Connecting Dipe 


~ Governing spring 


‘Control 100 aes “ 
4 Vacuum chomber 


Stop lever ; «bh Diophrogm 


og 7 
~ Theost lave: Ventilotion Cnamber open 
. f to almosonore 


General 


« 


0) Pneumatic governors are fitted to the pump Beside they are tested bn the: ‘pump cont ‘bend in connec- 

tion with vacuum unit EFEP 14. 

b) When setting the vosious vacuum values the sequence given ink thé lest ‘doto table must be, inlewnd: The . 
vocuum is increased.by turning the hand-wheel clockwise, ' / / 


¢) Unless otherwise stated, the pump should oe driven at 500 rpm. is the controt tod test. / 
Pp 


. Checking the control tod travel (suction dips. not yel epoca _ Control roa. 
to prevent damage to opparatus). o ! ‘ 
a) With the pump at rest, the control tod should be tested” ra o 
easy dnd smooth movement. - ! 7 % 
b) Push the control tod té the STOP: position, by means of fhe 
lever, hold it there gad continue to press hard agoinst the free 
end of the control: ‘tod. It the rod yields by more than 2/mm, 
then the twin lever hos been fitted the wrong way round - on 
governors with diophragm of diomaterie0 mm - ond has/to be 
mounted correctly. : / 
Set the contro! rod selting devicp eFeP 42 to "0", the/gontro! 
lever being in the stop position. : fh : Vacuum chomber 
Loosen ‘the fult- load slop-screw and release the contr ol lever, ‘ Chombes open 


' itself a1 oppx. 71 mm. cae Jo. clmaspnete 
The sontrol tod travel should set sell 1oppx. 2 full-laod stop > 
“et / ‘i 


. Tighiness test a oS i a joe - ae 3 
Connect the vocuumi pipe and test for jeakoges, comparing with | 
test data. The Sfecilied valves: indicate the vacuum, ‘which has to 
be sef at the beginning and the coufespording pebmissible vac- 
uum left at the end of the specified lest period. / 


* 9 : 


aa aks 


Riopkrogm 


Gaverning ageing 


Twin lever ‘ 


“A We 


3 - - . WPT Oot 
‘ se i f ae : “ae 
- ‘ ee —— 8" 
. 4. Limiting, the Control rod travel : , : oe ‘ 
Set the control rod travel according to the volves. ‘given in the test dato table (columns 4: sands} by mecns’ 
of the full-load stop-screw (for governors with a dloptiragm of diometer 60 mm this screw is issound under they 
governor - cover; see previous illustration). / ; Sea 
Regulale vacuum and stop-screw alternately yatil both are set to the prescribed Value. i a7 NN 
5. Checking control rod travel and (for EP’MZ governors) settling the ouxitiory spsing. | < 
* Test the governor according to the values specified in the corresponding columns of the: ‘test dota tobhe,, it 
they ofe not attained, the governing ‘spring shduid be exchanged or the auxitioly spring te-adjusted ond: 
secured?by means of the locking nut (see iNustration). _ i 
6 Testing she adaptotion {if provided) y 
Q) For checking the adapting travel the vacuum should be. removed, § so thot the control tod automoticolly 
goes to FULL. The adapting travel should be determined by pressing the control rod slightly in the STOP 
direction ond then relowtg. \If necessary the value (specif column 1 of the test dato table) should s: Yi. 


~- 


‘ 


oe 


Controt tod y “S100 


“As 


Adjusting disc 
(without hote) 


Adj re] - 
0 Dating rtd fa 1 
a (with holes 4 

Rasa sping Adopting travel 0 Moximum adopting travel . a ee 


b) with odaptation ; the control tod travel should be checked tor agreement with test dale. table, ond - 
‘it necessary. set by inserting _adjustingypiscs (with hole) as follows: 4 


.'f adgptation begins too soon, reduce Initial spring stress 0,1 mm ange farihe. stress corresponds 
“it dédaptation begins too late, increase initial spring stress f to oppxS mm of woter column. - ne 


Governing springs, diophrogm and adapting spring are supplied Os 9 spore part aeeey together ond 
ia Cab eaieeiy set; they should be'fitted corefully. " \ 


Control rod \ 
Bimosoherle chomber \ 
Control loves x 


Diopnrogm * 


7, Testing the control tod Wwovel on governors provided with 
an engaging com. (ER MN . ) ; 


a) Ihe value “Basic: adjusiment” (Section B of the test data 

table) can be regarded os the bosic for testing these 

. governors - exactly os tor EP. M.% and £P MZ.. If no 

' volves ‘are specie there, those. for the tulf-load sae 
lity should’ be taken (Section C, column 1 - 3), which, i 

such o Case, nos 18 be set before lesting the Svainer 


—Y Engaging com 
“A Ausitiory spring 


_ Governing spring . 
, Vacuum chomper 


b 


For certaiht oddffional toy! volues which may be spec: 
ially marked in the test doto table, sthe-ouxillary spring 
may hove to be brought into operation by shifting the 
control lever so thot the engaging cam “Compresses. the 
spring. (Set the cam tq give*moximum itt). 


~~ 


* Fyll-lood stop 


\ > twin lever 


V. Setting the Full-Load Quipi 


(Section C of jhe test data tobles) Me Veg oats 
A) General __- / ¢ ie 3 ve ae SO Ua ms FG 
1. Every engine s, depending on the design, its own moximum speed ope max. power; if these mits ore 
: exceeded the engine is overloaded. The speed ond power of an engine depend on the quvontity of tuel 
delivery by the injection pump and thot in turn depends on the deflectiomof the control tod.’ To avoid don- 
gers caused by. overloading the engine, the control rod travel has to be limited in the™ FULL direction. The 5 
a adjustable control rod Stop ond the full-lood stop-screw on the gavernor (for the. control he ae serve this: NS 
purpose. : oy . ~ 
2. The tull-load delivery quantity (of an element) should be calculated from the total volume delivered by” 
. alt elements during 1000 strokes. For this purpose | the following mepening glosses shovid be used: €F 8167, «+ 
for 180 cc; EFEP 36 fdr 300 cc of EFEP 37 for 600%Cc. . : 
If these vessels are not sufficiently large for 1000 strokes, o larger one should be obtained. It absolutely 
necessary, the highest possible number of strokes corres one ee the glosses available can be taken 
ond the value tor 1000 strokes ccisulaled: - ie ’ 


-@- 


? 


f o 


3. Modern Diesel engines react strongly to the slightest difference in the quantity of fuel injected. It is essen: 
tiol, therefore, that the pump“should be set carefully and that the settifgs are not hanged again ofter- 
wards. If the engine smokes badly, offer the pump has Ceen fitted, then the pump can again be put on the 
test bench where the ftull-tood delivery aventiy con. be set fo the lowest limit of the specified value. 


ee 4 


ie 


8B) Idling- and Max. Speed Governors (R, RP, RQL 


1. Setting the full-load stop of the control lever. Pull the can: Ss 
trol lever and spring in the FULL direction and adjust: Ane 
tull-load stop screw such that the prescribed tull-load dion. > . P 
tity is obtained ot the particular speed specilied by the test es, Full-lood stop 


doto table. Tighten the locking nut ely \e 


é ve : | : 
Stop tug Stop screw 


2. Setting the control rod: stop (fixed, adjustable or outomatic). - 


Control rod Spring ring Fastening. sleeve 
‘ *Rovaded nut 


Adjusting screw : Souit pin 
ig 


/ ae 
Adjusting | 
: sleeve Sof Shes 
ae / 


| — ie f nig) x Co sonra) 
= | 


SOW Ee MMB ono 


Control (od = Sleeve | End wosher 


Brockel Leod ~ -Covge) Stop busn.’ 
“seal” siee re 


Fixed contro} rod stop ey “Automatic control rod | top. 


0) Driye the pump oat the prescribed speed, hold the control levewagainat its 
stop ond odjust the control rod stop until a Just touches the ‘control td. 
8 
The first small movement of the oniiol rod can be meas visible by stick- 
ing a ‘Hointer (e a Motch) into the slot qt Ae toothed, ting ot an element. 
_The delivery process should be chek gy accorging to ‘the valves given ine 
‘the, test doto. table (if they are specilied), if necessary, the controt rod 
stop Should be adjusted: tightening the screw reduces oviput, unscrewing 
increases it. After every odjusiment the locking nut should ‘be be tightened 
sfitmly of the stop secured by means oto Pit pin. : 


- 


q 


\ : | | 
C) Variable Range Speed ‘Governots RV and RQV without adaptation Pe / 


1. Orive the pump at the specities speed ond ‘push the control lever agoinst the tull-load stop. Set the control 
rod stop so that the values given in columns.1. _and 7 are obtoined. : i : 


Finally set the control lever stop screw so thot, qt the specified speed in column 3, the control rod just sa 
gins tp move in the STOP direction. A pointer (motch etc.) stuck into the; ‘slot of o toothed ting helps to mor 
this movement visible. (See Hlustrotion abéve). . 

a 


Secure all stop screws. 
‘ 


nor) to the control rod and tix It to the. governor cover - fas 
cover sleeve having been removed. 


WPPOTIIY 


'b) Oisengage the adaptation: unstrew the adjusting screw A! 2 
_In the onti- clockwise direction, thus stressing’ the spring so i 
that there is no more ‘agapting.travel. Screw 8. should bel. 

- ing Position: such that its end is approximately level, with i 


the centre of the secess. os af a i ra i, t ! 
‘ ee Se oe SS ; WE 
- > / » hg : ; 
js Sage ' : ee a / 

¢) Hold the control lever in the ett ceanien by: meons of the tension spring. When pulling dnd pushing 
gently at the bolt of the guide sleeve of the control tod stop then the control’ d must not: move any. 
further towards “STOP. Watch the ‘scolel Then ithe control (ed stop” ‘should be. ‘set by adjusting the two’ 
outer nuts or (on RV governors) the stop ot the.6nd, jahiharconteol 1 tod:to. give the values wpecitied by 


the test data table. (Column 1 ond 2). Tightenjthe locking nut fleas ey ee he ie é 


bes | i F aon ib. o 
d) the stop. scraw for the control. lever should be set ‘0 that the contro! tod just egins’ to move at the . 
speed specified in column 3. A pojnier (notch) stuck into the slot of.@ toothed: ing’ ‘helps to mat this. 
movement visible. ; : . 
‘ i ° 


/ ree of 
4 ‘ My. 


of 


Selling the adapting travel (on ROV governors) ip oe ee - oh |. : ih ‘ i 3 Bae 


a) Hold the control lever in the FULL position by meons dt the ii spc: loo ig adjusting, abet Ae Qo. 
little. , tf . ee? Satin 38 
% iy j 


b) Drive he’ pump ot the ‘speed indicated for j * Adaptation® (Section B of test Idate sobles)/ or F which 
control rod travel “0° is prescribed. Then the control rod must not moves | ee. Be ates 
The scale ot the contro! rod setting device” EFEP 42 A should be set 2 an ove number. gh 
J x 


/ ¢) Reduce the speed of ‘the pump to the next bet point (fog: * Adaptotion® in spetion 3 of test dato toblat).” 


- 
The corresponding adopting travel :can be: ze! by turning adjusting serda sella in the: se fe" 
wise direction (see ‘illustration above). ‘ Be ? wad ot) 


d) Reduce the speed furjher ond aed hee ramaining values. If the specie o opting | travel ds act 1n7, a fe 
reached, it con be ddjusted by tyrnitcate 8 in an ontl- clockwise direction. a , we 


vd 

t 
e) The test vplues for odoptation should ‘be repeated “several times, -ot ducteotine ‘ond ot idactis speeg. 
Screws A ond B spoulg by given final adjustments; then ee screw B should Pe secured by means 


of a wire loop. ‘ : bard . . “ i eae ‘, : 


o 


@e@ ofS 
: » ‘io 


3. Checking output at varying seeade ? sy Se ah 7 
Check whether the pump delivers the eset bd ‘quonrity at ey speeds erciln (Section C c of test do-, 


odopting spring (as on pasumaie governors. ‘i /M..). For small. ‘difference the, fufl-lood: output can” 
also be changed within the specified pinta: Ae ¢ every cedjustment the locking nut on the control rod | 
stop should be tightened firmly. . 

Fit the end cap-for the control rod stop ond tee whinibee oll: compodent’ ove “dreaitlys ‘Finally-° 
drive the pump ot a speed such thot appx. half the adapting travel is “obt ined; the control lever 
should be set to FULL. Move the conftol rod to and fro; by means of. the toothed rings i it ‘should 
always return smoothly te ity storting point: ft ; . 


E) Special Case 


. 


On RQV governors with automatic control rod stop on 
- governor-side tor extra tuel during storting (e.g...A 82 
for M.A.N.) proceed as follows when setting the full-lood 


delivery quantity (see also BMP 21115): 


oy 


. Test the governor as usual according to section B of the test do 
' : ; : 


i x K ‘ sari i : f . < 
. Then the control rod stop ond the tull-load stop screw should be set permanently in accordance with the. 


5 


- | Extro output. -. 


Full-lood pgsition 


' 


\ . Boe 
j os ~e foe 
1a table. (As described previously)... 


} 1 


. Attach the stop and set it at the lowerSnominal speed provisionally to give oppx. 12 mm ot control tod 


travel, F ues ‘ Jf ; : i : ! 
ies : i 


/ cae 


. Reduce the speed of the pump slowly down to ‘Oppx. 100 rpm. then the control rod should. set’ ‘Itself to: the 
seat . Inf 


‘starting position. Repeat this process several times. © . 0 fe a 7 . 


i ! 


test data table, : ' - ‘ / 


. Increase the ‘speed graduolly from 100 rpm. onwards. Check the controt rod arrest by Quickly moving the 


control lever from FULL to STOR a few times until the lug St the stop plote fies behind’the stop of the hinged 
fork (i.e. from this position onwards the control rod should no longer go tothe starting position). This 
speed should eee the range between thé. lower nominal speed and 50 rpm. less thon thot. ! 


. The speed of the pump should again be reduced gradvolly; then: the control tod arrest should not release 


itself earlier than at $0 rpm. below the owe nominol speed. °\ 


y 
ig ° 


F) Pneumatic Governors 7 : 15.5 . 


1. 


; . £ apes: ca ; 
Set the full-load stop screw otcording to the vaives specitied by the test date table. After every, adjust- 


ment the locking nut of the’stop screw should be monienes tirmty. a Bee oy ® 
a. ~ af y Pes Ss 


. Check the quantity delivered ot’varying speeds (for adaptation, if provided and compare with ‘eit ean 
; 1 fi : 


beg 2 
. Checking the idling stop (position of auxiliary spring), 


The test bench should be turned@off and the vacuum pipe 
removed. Then-the contro! rod should be pulled gently in the 
FULL direction (extreme position tor full load) and its deflect: 
ion read off the scale on the controlvod setting device. ' 
The control tod should then be pushed cavtiously in the SJOP 
direction until a definite resistance is felt. Again read off the 
control rod travel. The difference between the two deflections F 


“should correspond to the vajue given in section C; otherwise 


the idling stop-screw (auxiliary spring) hos to be-adjusted by 
means ‘of special box spanner EFEP 95. The locking nut should 


be tightened ofterwords. 
ae 


— 4q@-— 


, 


WP? centy 


ME Testing the Quantity. of Fuel Required for Starting 


(See section C of the test dota table). ? \ Z ae 


t 
i 


f 
“| 
| 
i 

When tesfing governors with the control rod stop fitted onithe driven side. ot the pump: then ane Sear 
of the control rod can be seen only , at the toothed ring. ws easily noticegble ita pooner (e. g. a mais) isl 

stuck into the slot of a toothed ring. te, ee, TS - i ar Pas 


: 
Hae re : ‘ 

~ ve ; : ‘ \ 
| 4 2 ‘ ! \ 


. 
A) Pumps with slashie-< or ddjustoble control rod stop (On gov mor - of ‘deiving side) 


Guide sleeve Pull-type lever: 


H 
i 
_tocking bolt 
dt 
\ 
! 
! 


Extra travel . (Extra mount) s 
ip 


| 
REN 
VAT VSHAV SY 
Hou LLL LR G ee ass 
¢ if ss Sy 


" 
) 
\ 
thy 
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‘* wT pull: ‘lype lever 
Hold the control lever in the FULL position’ by. means. of the tension spring. 
Test the pump according to the values given’ ‘in the lest data toble (Sectionsc, Stortind. 


ope 


must be obtdined. \ \- pe - 
3. Release the Rul. \ype lever; it ‘should automatically return to its rest position? 
B) Pumps Provided: with Push- or + Pull. Button Control 


1. Push-button control 2 a \ 


\ FULL. . Push. buiton 
\ _ ” (Tronaverse bol). 
. Locking boll 


1 


| 
I 
{ 


‘Extension ‘Guide 
bolt sleeve 


\ 


a a : 
a YS Buus 

| i ni 
Wateva, Mh 


¢ 
Full load 
4 Stud 


a 
ry 3 


ws 


fe oe et ane 
Na 
NY 


Writers 111 


x 
y 
\ 


: 
3) Hold the Genin lever if the FULL position by, meons of the tension spring. Drive the pump at the pre- 
scribed speed and mark the position of a toothed ting. 


b) Press the push- -bytton. The control sleeve must. poss beyond the pos tion ate marked. Check 
whether the apecilied starting output is obtained. ; ‘ 


cally snap bock. 


2. Pull-button control 


Q) Push contrpl lever to the FULL position and mark ~ 
the. pdsitidn of a toothed AvaRIent:: Then return + . : : 
the lever*to STOP. ms ; \ / 4 ads |. : hy ee 


Ye . Arrest bdIt 
Drive the pump at the prescribed Gina opesate’ bi 
the pull-button and shift the controllever to FULL Pe 
at. the’ some time. The contrd! sod shoyld turpithe 
toothed avodfont beyond the position marked 
previously. The specitied Storing’ quantity should 
also be epiaied in this position. va : Yj 


Rae 
‘Hie 


z "Retuin ‘spring 


\ 


". Guide sleeve Stop bracket 


Raise the speed until the’ contro! fod returns. Then 3 
thé*pullebutton should scromatically engage in i 


\. 


aiainal pasition. ste ont eet 
: rie rae 
“Guide pin” « 


Pere Ae oa . Wiss bi, 4 Extro ompunt . 
5 an% Z 
° ‘. ‘ é eo age ; ‘ , ‘ ° : ~ a a $ 


Automatic contro} lodStop (on governor: side) for extro tuel sila during siting? (on some governors 
type ROY): Ze ’ : re Sh ee 4 re : 2 


i \ 4 Y ; 
a} ieee ‘the pump at the tober: eamiiel speed.sthen teduce- iL speed and move the Ronliet lever sayeral : 
“times from,FULE:10 STOP The ortest of the tullfood delivery should aytomatically release itself. ato 
Vspeed which is’ within the range from the lower Pominot speed to 50 rpm. less thon that. The control tod 
_, should fhed grove to the starfing position ceo lever. set to FULL)... ¢ ; 


b), Orive the pymp at the speed . specitied, for starting delivery. Then’ hold the control lever in the FULL 
divectigg, by meons of the.tension spring. The, contro! tod: should move beyond the tull-load Bosition to 
the sta ing Rosvon: fais the apecitied: starting Suipul ond control rod travel. 


a 


» C) Control Lever fer Intermediate Speed on Rav Governors. 7 
{if provided) ae ; n. ‘y Q 


. 


34 = 
1. Bush control layer V (for normal qunning) against the sTOP 
ddjusting screw and then setthe equivolent screw on ‘extra ay 
control lever 2 to the same apsition; secure it by means: ot | : ’ . seen 
the locking nut. ° moa | : 4 é 


. Adjust the full-load stop-screw on the 2nd control lever’ so. i 
_ that the governor just begins to move the control rod; to- . - : £ 
wards STOP ot the speed specified tor the énd lever. ee : oa : eee ‘Contror 
en the locking nut firmly. _ ail tages BL lever 2 
: : 
“ : 
S$TOP 


adjusting 
scrow 


Vii. Testing Automatic Injection Timing Devices 


! som: : a 
: ard 


A) General a “ - gr E 


_ 1. Test pump PE 68 70 E. _ 8 735 should be used for this tesf. Its full- todd: output should be set to 75+ é 5 ce. tor 
“ 1000 strokes. If this pump Is not available, the pu hich thesfmer ls to be fittéd can be. used, tor: testing. 
the timer, provided that the pump is set to the specifie Miload output (qbove); but thet means: s'that the 
governor has to be checked and the proper full- load ut reset ofter-the fost: : 
! ‘~ ane) : 
2. After maintenance or repair work ‘the timer has-t6 be fled. ‘with: the avangity of greate “wpecitied In pom- 
Phlet WIP 222/j, cectlon 15. — ; : @ oe is mek 
| ly ° : 
3. The pump - with automatic timer - should be pouited on the ltest bench sud, shoe the ere hos 0,5 mm 
@xiol ploy. *s , P . 
sunioies “ “2 / 
_B) Test ft 
See instructions in WPP 222/1. 


~ 


WP? Oot [y 
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Vill. Securing and Sealing the Stops 


cod 


On all stops, which ore intended Fo ming settings on, injection. pumps, the locking, nuts of the stop screws 
should be tightened firmly before sealing. If, for some recson or other, full-load stop¥ or the control lever of 
the governor have been removed or adjusted, it is essential to check again whether the delivery quantity 
still agrees witn the prescribed values Then’ the pump should be vase trom the test bench ond seoled as 
shown below The sealing wird should be tilted in such o way that if ts impossible to adjust the stop without 
Banging. the wire or the seal. lead seals should be morked with the code letter of the eT gn aR: 

. . | i 


Examples for sealing and securing stop screws, control rod stops ete. 


Coulked 
screws 


“Sealing” wito 
and lead peg! 


Nire lo0o for 
‘JecGring 
‘itywergnt 


\ Nay 
x 2 . ao. 


1x. Rules for Adjusting Pumps for which no definite Full- -load 
_ Output has been specified. ‘ Pate cae Me ra ee 


.- ch ae - e- : “ 
In order to aveid damaging an enging during installation olf injection pumps which traye not been ea should 
be limited temporarily toa full-lood output corresponding to appx half the full control rodtravel, © 7 


on - yo. g 


A) Idling and max. ‘speed governors Sete 


‘4 
1. Limit the control. lever to holf the full controProd! Raval at nofhinal speed, . 


Poets, eee . 
- o ot gaits 
2. Adjust the yielding or adjustable control rod S19 accordingly: ~ Rise ie bos oti tg o : 
3. Set the Person adjustable cbntrof 199 stop, bock.- toontrol rad ovis 1 fora provisional ‘Suiput ating 
_ “ eo the : an we ee “o oe 
i - 2% a fag Ct ee fetes 1 
.B) Variable range. speed governors Oey a mien” Se rr On ce 2 - 
1. Limit the control rod travel to half the full contedl red eval by odivsting the stop screw. Pes ah tage & A 
e : he eae 
2. Set ihe control lever so iiat "the governor begins (qeoperate. g “nominal: speed: ; a ; Sig! oR 
The correct tull- lood delivery quantity should” then be deidimined in, ‘connegtion with:thev engine ong sel ac- 
cordingly, = 7 : fs * - is v Zz) wo 


“TESTLNG INSTRUCTIONS 
_vot- WPP001/4B | EP 


“Edition 3.67. peer “1st Supplement 


. a. Pe er - e 
' . y xg . e Pee _ g¢ oie 
. Instructions for Testing Injection P mps. -- 


, Supplementto Section Vo 
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_..-G) Variable range speed governor, type EP/RSV (Fig. 1) 
‘The constryction of these governors differs greatly from that of other centrifugal gover. . 
~' pors. A close reading of leaflet VDT-UBP 211/11 which deals with governors of this type. 
__ is therefore advisable. Furthermore, when testing the governor, the prescribed sequence 

“of test operations must be followed. Only then will it be possible to adjust and test the * 
: governor correttly. _ qe fae 34° Pie ede 


clusive exploltation of our technical knowledge. 


guide lever tensioning lever : ‘ 

screw plug 2 shut-off or 
link member ~ oN idling stop 

starting spring 0 0 


control rack 


tensioning lever 
$ : 


“tulecum lever oO 
q ae 


.Y 7 
supplementary } a & 
idling spring vd tog ' odjusting screw ™ 
mox. speed stop / shut-off lever 
; ous 

rocker 
yo 9Overnor 
main spring 


twivelling lever 


injection pum 
comshott 


theust sleeve 


shims! 


corrier stop device 


. 9 
fyweight . 7 os lorque control gs 
governor, .governor cover full-lood stop oridling _ ‘ 
fhaqusing ears Pressure spring 
a a > a) 
= i a Figure | Governor EP/RSV 
. oe . . 


1 Anitialmechanical test 


Clamp the pump with the governor 6n the test bench. Connect the pressure pipes; bend’ 
them off to the right.clase to the pipe connectors, so that they will not be in the way’ — 
later, when adjusting the adjusting screw (see fig. 4). Check” whether there is sufficient 
lubricating oil in the camshaft chamber of the injection pump. Then |. _ ae 
. ¥ 
screw back the maximum speed stop oh the governor housing as far as it will go; 
screw out the supplementary idling spring; 
unscrew and remove the cover and screw out the spring capsule of the torgue control 
spring or idling pressure spring using spanner EFEP 202 (figure 2). 


one: ee 3 
screw back the shut-off screwin the governor cover; : 
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Test whether the contro! lever‘car be mo- 
~ ved to and fro without- -interruption when. 
light pressure is applied to it and whether’ 
the control rack follows immediately with 
it. When the control lever is in the outer 
. STOP pgsition, the control rack must also 
= -be in the STOP position, i. e., it must be 
impossible to press it back any further. 
, : ion 
: : ov : 
a) Attach the adjusting device EFEP 42. 
andsget the scale to “0” with the control” 
lever in.the STOP position, then ‘set the 
shut-off stop screw so that the control rack 
is 0.3...1.0 mm before the STOP position. | 


eee . ‘ x Releosing Vhe Npring. copsule with 
: ge Spanner EFER IN. ies 


5 aed 


Set the control lever to FULL: Release the 
full-load stop and adjust at a spe 
slightly below.maximum rated s until ; 

wee ee 2mm mére control travél“is obtained ee “s " s . 
thon indicated in Column 3 (top figure) of the Test Sheet. Then secure the stop screw, 
_with a lock nut. » : a ae 


Incregse the speed oil ihe governor completes — and check wheiher the con- 
trol rack ‘still goes back to 0.3...1.0.mm control travel. “If this control travel is not ob- 
tained, shims must be dsed at the link (WIP. 2131/5 Section IV A.7). This will prevent 
Raduional pressure Being exerted-on the tensioning lever i in break-away condition. .” 


© a 


r. a) 
b) Fit the adjusting device EFEP 56 B, and 
align with the control lever, shaft. Place 
the driving pin of the adjusting device on 
the left-hand side of the ‘control lever 
(STOP side}, or fit in the hole in the control 
lever. Check whether the control-lever can 
still be moved to and fro without inter- 
\ tuption. 


Roe: 


Brings the conta levee to ‘the vertical 

position, and ‘set the scale of the device -- 

Ao 40° (far EP/RSV.. A ond B governors) - 
“ er 35° (fon ER/RSUV...B governors) (figure - 
' 3). Then ;bring the control levet to the’ 
maximum ‘position indicated .in the test 
“specifications sheet (sectionB, tolumn 1), 
bearing in mind that the angle given is 
intended only as a guide. Check whether. 
‘ the.control rack travel is 20...217 mm (for 
EP/RSV...A and B governors) or 23.. 24 mm 
(for EP/RSUV...B governors). Set thet maxi- 
mum speed stop in this position : ‘and se- . Figure 3. Bring the control lever to the vertical 


O40 d set the ole of the 
cure provisionally with aA6ck nut. Dee ere 


3 


WP ootly NA 


2. Adjusting and testing ete wo oo 


The figures-in the shaded circles correspond to ine sequence of test operations; the some 
figures ore also shown on the specimen test specifications sheet at the end of this supple- 
ment. : : . 

: Lod : ® , R 


? eS Bt ee 


- 


a) Basic seting of the governor main spring.ithott supplementary idling spring 


(test specifications sheet Section B, columns J 3 line Of 
Y | i ; G 


Press the ole Tever against the moxi- 
mum speed stop and drive the governor. 
at the upper rated speed. The control rack 
travel shown| in the test ‘specifications 
sheet (line one) must be obtained without 
tolerance. If this i is not the case, the upper 
screw plug on ‘he governor housing. must 
be removed, dnd the'adjusting screw on 
the swivelling: ever: adjusted through the 
opening with a\screwdriver.When'making 
this adj ssaiment set the control lever to 
sin shut off the pump. Turning the 


, 


adjySting screw, to the right will give in- 
cyéased control! rack travel (fig.’4). 

a eee ee ae 

J ie , | Be 3 ; 

Afterwards check the control rack travel! 
again. If the valve is sfill not jobtained 
precisely, the moximup speed stop:must 
be slightly ais oe 


4 
ewe 


s 
4 
Figure é Adjusting | the odjusting screw on the 
; swivelling leverwith o screwdriver. 

iy 


- rae 
b) Testing the control rack travel at ‘max. rated speed 
without supplementary idling spring Ae 3 eine Se ks . 
(Test specifications sheet Section B, columns 1—3, values shown ver 
i 


s 
. 
4 
a 
‘ 


he 
vs 
ray 


4 a a 

Control rack travel ae moximum rated speed i is tested as 3s follews: 

Hold the control lever against the maximum speed stop. Check. the gontrol rack a: 

for all values shawn on the tésf valve sheet. In all cses the control racltravel must be 

obtained without tolerance. If this is¢not-‘so, the control lever must be : Sdjusted accor: 

dingly and the. initial tension of the’governor main spring corrected withthe adjusting 

" screw. Then the maximurt r speed stop must be readjsted to the new lever\position. (Set- 
° . ting the adjusting screw 3 "tough adjustment; adjusfing the maximum speed'stop = fine 

adjustment.) Now check whethey the control rod remains stationary fronft.5 times s idling 

speed to the break-away ¥peed (about full-load speed) (0.2 mm reduction in Sono! 


rack travel is still permissible). : 
a 


: s so 
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Adjusting the full load delivery * we 


(Test specifications sheet Section-C, columns 1—2) 
a) Fs 


Hold the control Lee the maxi- 


mum speed stop. Allow the pump to run 
at the prescribed speed. Set the full load 
stop screw with a hexagon spanner and 
‘screwdriver, so that the prescribed full 
load delivery is achieved. (While adjust- 
ing, remove the load from tt e screw, |. @., 
set the control lever to STO .) (Figure 5.) 


Ae 


well. After carrying out, the\ adjustment 
to the full load delivery, read ff the con- 
trol rack travel and note it for bubsequent 
forats control adjustments. 


After each Cerece lock nut 


1 


If no full load quantity is indi ated, the _ Figures anid ep lod 0b wre 
control rack travel must be limited with: - screwdriver so that the prescribed full 
the full load stop screw to half the control . “arn pAOGEORINETY sell BROeieveds. 77 
rack travel. The final speed limitation is . 
only set hen the whole test is complete. 


é 


* 
ws Ries 


Adjusting the jctque control or the idling pressure spring possibly, “deviation” instead: 
of torque) ; te 


(Test specifications sheet Section B, columns ae 


Screw the spring capsule, adjusted at the factory. before delivery, into ibe tensioning 
lever. Press.the control lever against the moximum speed ‘stop and hold it in this: 
position. Drive the governor at the top rated spéed. Read the control rack position off. 
EFEP 42.. and use the value for subsequent tests. Check the speeds and associated con- 
trol rack travel. If the values indicated in the specification are not attained, the spring 
capsule: must be adjusted using pin spanner EFEP 202. If the values are still not attained, 
replace the spring capsule by a new one or, if this is not possible, alter the initial ten- 
sion of the built-in spring by removing or adding shims. Once the adjustments: have . 
been mages tighten the ‘Tock nut on the spring capsule pipes: : 


Testing the delivery characteristics (only if prescribed) 


(Test specifications sheet Section C, columns 4—5) 


Allow the pump to run at the prescribed speed and check’ whether the values given, in, 


column 5 are“attained. If this is not the case, the spring Sons must be adjusted and 
then secured. with the lock nut. 


v 


Pe 


WIP con W.4 


Js.. 


a) ‘Adjusting the supplementary idling spring + _ 
(Test specifications sheet Section B, columns 7—9, value er in frame) 


Drive the governor at the lower rated saaed and set the control rack by means of the 
control lever to 1...1.5 mm less control rack travel than shown in the test specifications 
sheet, column 9. Then screw in the supple mentary idling spring and odjust until the 
value for the control rack travel quer in the test specifications sheet is obtained. Tighten 
the lock nut slightly. : ae 


b) Testing the control rack travel at the “lower rated speed” 
(Test spetifications sheet Section B, columns 7—9 values not framéd) ‘| o 2. 
I rock. ze 


The -control lever is kept in the position described under a). Then. test. the contr 

travel at the prescribed speeds. It should correspond in eagh case with the meanjof the 
values which are given. If this is not so, the control lever must-be adjusted accordingly ” 
and tests a} and }) repeaied. 


2 ¢ ~ 


Testing the control rack travel at the ” upper rated speed” - 
(Test specifications sheet Section B, columns.]—3), values pot framed) 


| 


Hold: the control javier against, the maximum speed stop. Drive the peme ot “y prescri- 


S 


bed speeds; the values given in column 3 must be cbtcink 


{ 
noe. S . | 
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Setting the idling STOP screw in the case of Governors wi ith STOP delice | 
(EP/RSV.../301...) 
(Test specifications sheet Section Cc, column 8), 


In the case of governors with a stop’ device the shut-off stop screw serves as the ‘alia 
stop. Unless otherwise indicated in the test specifications sheet, is should be adjusted 
as follows: 


Allow the pump to run ot the speed whieh i is ineieated: and set the prescribed control 
rack travel with the ‘control,leyer. The values should correspond to the values framed - 
in section B, columns 8 and 9. Screw fhe shut-off stop screw (in this case the idling stop © 
screw) forward vat it touches the control rod and secure with the lock mut. - 
Testing the quantity delivered for starting (only if prescribed) 42 
(Test specifications sheet Section C, columns 6—7) Re (one - Be i 

‘ Drive the pump at the prescribed speeds and check whether the wales shown in Coleen: 
7 are eRlaned: ae 2 ie 


¢ 


Final adjustment of the break-away saad 
(Test specifications sheet Section C,.column 3) 


Drive the pump at the upper rated speed. Hold the control lever genast the maximum 
speed stop. - Pe 


4 


Increase the speed ahd watch the control rack travel measuring device EFEP 42 carefully. 
The governor must break-away at the speed shown in column 3, otherwise the maximum 
speed stop-requires adjustment. Once the adjustments have been made, secure the stop 
tightly with the lock nut. 


eG aes 
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Check zero delivery (only if prescribed) | 


. 


(Test kpecifications sheet Section C, columns 4and 5)" 


3. Securing and sealing 


x 


Once the ed idsnienté and tests have been 
completed, place the cover in position ~ 
and screw it down. Secure,the supplemen- 
tary idling spring-together with the shut-. 
off stop screw and the screws of the cover © 
and the maximum Speed stop with wire 
and then seal'the® wire (figure.6). Remové 
the control rack travel measuring device 
and screw on the.control rack sleeve. Add 
lubricating oil Ol 1-v 10-to'the governor. 
‘Screw in the upper screw plug again. 


Remove the injection pump together with .. 
the governor from the test bench. 


Figure 6 Sealing the governor 
4. Speed index and epeede range 
The purpose of the following table i is to show with which components a given speed 
range can be attained. v : 
: Governor 223 ian 
Speed Gear St Flyweight 
Index ye Me (swiveling) SC ketGr aes EPMF.. 
Ratio ™G = EPSF.. eat tee; 


EP/RSV. : 


é 
9 i B 


1 
a 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6° 
7 
8 
? 
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a TEST SPECIFICATIONS 
BOSCH ee corer caiai = 


INJECTION EUME AND GOVERNOR eas 


‘ ea. “| V facturer: 
% . ~ / 


Edition - replaces 


Special Features: > oS ea vi 
3 . —thengive 
2 _ eo 53 ‘Model: eon 


. waa a of ; 
AMT test Apecificotions apply to BOSCH injection pump test benches ond festing devices only. 


A) CALIBRATION OF PUMP WITHOUT GOVERNOR ACTION - 


: Plunger Lift'to Port Closure °° : mm‘from B.D.C. 
1 2 43 ; 4 5 

Pump Speed Control! | Delivery Quantity | Max. Spread in” Allowable Delivery eo Pre-Tension of =< 

Rack Travel ; . Delivery Decrease '. [Delivery Valve Spring’ 

i i (between 00 o9d 200 r.p.m.) : vp ES Oe 

¢c/100 strokes c/100 strokes cc/00 strokes ; : ; 


i 


r 


Adjust equol delivery according to fromed values [7 __} (Bosie Adjustment) * 


B), ADJUSTMENT OF GOVERNOR a ven Mig a 2. ye 
of (2 | 73 4 | | 7 | ees 29 Wee pW ee. - 
Rated Maximum Speed “Interim Speed ‘ Rated Minimum Speed Torque Control 


Control Control Rack Control” Control Rack Control Control Rack Control Rack 


Lever Levee Lever 
Position Trovel i Position Trovel Position : Travel 


degrees f.p.m. mm ‘| degrees 


| 
| 


- @ 


The numbers indicate the testing sequence 
y i if . at: 


C) ADJUSTMENT OF PUMP WITH GOVERNOR - si a By ; 
| 2 | 3 4 | 5 a re Begin Pe 
Breok- Deli : Storti ity; . i ; 

foe as Pee iControl Lever sion] Characenslics ong ae - Idling Stop 
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TAPPET HOLDER KDEP 1041 FOR P-PUMPS ie ee A 79 
. Pcie ge Se chee eS Scene i. 2.3.76 
Disassembly and assembly applications ay and 78 


o. 


gs 


“Tappet holder 
Guide sleeve 


Hexagon- socket- 
_ head cap screw 


2; 


Application. . 

Tappet holder KDEP 1041 i, destones ‘for the Bicesseably 

and assembly of the roller tappets of the various 

types of P-pump.. It supérsedes its predecessor KDEP 

1004, which is to be scrapped. 
: a : 

It should be expressly pointed out that this exeiiat 

type must no longer be used since this eccentric-2ip type 

May cause ea to the RUMP: housing. and ‘roller- _faPpet as 

shells. : 


Notes on use of tapbet cess 
c 


After removing the ‘pump base 
first screw in guide sleeve (2)% ,tentatively by hand 

in order to assure any damaged threads in the pump | 
housing of freedom of movement. Then remove ‘the guide . 
sleeve again. ‘ “: 


om 


ver and screw plugs, - ‘ 


¢.. 


1 
Geschéltedereich KH. Kundendienst. Ktz-Ausrdetung 


© by Robert Bosch GmbH. 0-7 arp aaah 1, Postiach 60. Printed In the Feders! Repudiic of Germany. . 
imprime en République Federale d'Allemagne par Robert Bosch Gmbh. 


It must be ensured that during insertion the radius of 
tappet holder (1) faces the cam and is held in this position 
until guide sleeve as been screwed in (see also Fig. )s 


Pump types S1, ‘S800, $1000 (10 mm stroke) 


Set the corresponding cam-to the TDC position and first ’. 
insert tappet holder (1) (radius in direction of camshaft).. 
Than insert guide sleeve (2) and screw iff by hand, _ 
ensuring freedom of movement. ~A.13 mm single-head engineers 
wrench may be ysed for the last.2-3 threads only. The. 
camshaft must then be able to turn freely. 


im 


Hexagon-socket-head cap screws (3) also supplied are. x, 
not to be used with these types of pump! - v 


Wirt oF 


Pump types. $3000, $6000 (11 mm: stroke) _ eo 


Set .the corresponding cam to the TDC position, insert. 
tappet holder (1), insert guide sleeve (2) and screw = - 
‘in by hand. Use 13 mm single-head‘engineers wrench 

for last thread. : . : 


Apply tappet holder with hexagon-socket-head cap screw. 
against roller tappet by hand.and rotate by approx. 
1/2 turn using a wrench. The holder should not be 
screwed in excessively to prevent the cam from fouling 
the tappet holder and so that the camshaft does not 

2 seize. ; : 


Pump type $7000 (12 mm stroke) 


Set the corresponding cam to the TDC position, insert \ 
tappet holder (1), insert guide sleeve (2) and screw 
in by hand.. Use 13,mm singte-head engimeers wrench 
for last thread. 

Apply tappet holder with hexagon-socket-head cap screw 
against roller tappet by hand and rotate by ‘approx. 

1/4 turn using a wrench. The holder, should not be 
screwed in excessively to prevent the cam from fouling 
Ss tappet holder and so that the camshaft does not 
seize. 7 


@. srase 


Pump type $4000 (12 mm stroke) 


Set the corresponding cam to the TDC Bécit ton:. ‘insert 
tappet holder (1), insert guide sleeve,(2) and screw 
in by hand... Use.13 mm isingle-head engineers. wrench 
for’ last;thread. : 

Apply tappet holder. with hexagon-socket-head cap screw 
against roller tappet ‘py hand and: rotate by. approx. | 

1 turn using a wrench. The,holder should not be 
screwed in excessively to prevent the cam from fouling 


seize. L 


CAUTION: Fe a a 


After lifting by ‘the tappet noldér the camshaft must 
be able to turn freely! == 


Assembly oe 
During assembly the roller. tappets. are. to be preeeea: 


"in using clamping fixture KDEP sect Be tappet 
holder can be inserted. Insert the g e sleeve, as 
far. as the collar so ‘that the tappet hold is’ firmly 

in ‘position.. : oe 


“ 
Fitting dimensions 


$1, $800, $1000 uo mm atrones: 


In the case of pump* types Sl, S800 and $1000 the roller 
of the roller tappet must be 63.0 mm from the seating 
surface of the base closing cover. This is possible 

in this case without applying pressure with ‘tthe’ hexagon- 
socket-head cap screw. Measure distance using. sept 
gauge. ¢ i Bt (ome 


- 


"$3000, $6000 (11 mm stroke) | _ - 


In the case of pump types. $3000 ‘and $6000 the rolfer , . 
of the roller tappet must be 64.2 mm from the seating 
surface. ,Measure distance uSing depth . gauge. 


For this purpose rotate the tappet holder with hexagon- 
socket-heaq cap screw using a wrench until the reference 
dimension is reached. a oa ‘ 


“57000 (12 mm stroke) Ps ‘ 


In the case of pump type $7000 the roller of the pel ies® 
tappet must be 65.0 mm from the seating surface. Measure -: 
i @istance using depth gauge. 
| For this purpose rotate the tappet holder with hexagon- 
' socket-head cap screw using‘a wrench’ until the reference 


dimension is reached. 


¢ 


$4000 (12 mm stroke) - pee 


In the case of pump type $4000 the voller oF 
of the roller tappet must be 74.2 mm from the seating» 
surfacé. Measure distance using depth gauge. —. 


For this purpose rotate the tappet holder’ with hexagon- 


socket-head cap screw using ‘a wrench imtil . the reference 
dimension is reached. . : a 


The fitting aimension of the’ roller tappet must be 
precisely observed so that the control rod is free to 
move and so that the camshaft can: be fitted . and the : 
tappet holder removed once more! 


. ae . ° fe 
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JUDGING WHETHER FLANGE ELEMENTS IN FUEL-INJECTION - 40-46,; 58 
PUMPS OF SIZE P 0 411 .. CAN BE USED AGAIN OR NOT VOT-1-410/104 En 


4.1983 
Archiv/VDT{| 2 | 


ae 708. MAL 1988 


~ . ! ‘ 
To avoid uncertainties in judging whether or Wot the flange ‘elements of PE(b) .. 


_P fuel-injection pumps can be used again, we have puplisnes the following 
information: =; ig es Z 


Depending on running time, load and the fuel or Vebricsting oil used, various 
. Phenomena can occur on the plungers and Hange cylinder which do not Eee 
justify changing the elements. ey ie ogee 
Changing the elements is justivied whens. - os control sae: 
3 ; Fguet, : cut through | ; 
. material has been’cut away (cavitetion) in Sg al 
the area of the control edge (Fig: 1); a 


. the elements are seized or corroded due to 
dirt or surface deposits (can be ascertained 
by shatter test). 


Changing the elements is not justified when: 


. material has been cut away above he 
control edge (Fig. 2); 


. there dre dull areas on the whole 
circumference; 


> 


. there are bright areas (iathout furrows 
and mechanical wear); 


. both plunger and flange cylinders are> 
discolored as a result of fuel and 
lubricating-01] deposits, water in 
the fuel or the effects of 
temperature. 


i gt 
Geechattsbereich KH. Kundendienst Ktr-Averd 

¢ by Roben Beach GmbH. 0-7 Stuttgart 1. postieck 60. Printed In the Federal Republic of Germany 
imprime en République Federsle CAI ne per Robert Boech GmbH 


Only for use within the Bosch organization. Not to be communicated to any third perty 40 dah 46 ; 58 

MODIFICATIONS TO FUEL-INJECTION PUMPS : VOT-1-410/106 En 
Li 3.1984 

PE 6 P... RS 7001 and Pere Supersedes I- SCA 004 

PE BP... LS 7002 | 1 Archiv/VDT : 


: "29, MRAZ, 1984 


In compliance with the wishes of the Saab-Scania Co.., after going into series 
production the following modifications were carried out on the above-named fuel~ 


injection pumps. The pump ete remained unchanged, “ 
ie 
: 


Up ta bestenseian Pumps . ~ Pumps 
an incl. PE 6 P 120 A 720. RS 7001, PE 8 P 120 A 920/4 LS 7002: 


Camshaft, 
Plunger and 
barrel assy. 
Prestroke 
Prestroke 


2 416 158 065 
2 418 455.111 


2 416 156 060. 
2 418 455 111 


Camshaft 

Plunger and 
barrel assy.: 
Prestroke . 


5.0 + 0.1mm 15.0 + 0.1 mm 


Sis eel i eth oes a a 
Important pointers regarding replacement of parts and usage: - . 


PE 6 P 120 A720 RS 7001: | \ re ee 

Element __Camshaft as Prestroke _ 

2 418 455 111 only with 2 416 156) 060 ee ee re ; 

2 418 455 109 with 2 416 156046. at 4.4 + 0.1m | ; 
or 2 416 196, 060 464,490.01 mm 


In the case of pumps with camshaft... - 046 sd “iuteer and barrel aeamay oe 

. 109 whose prestroke was orig nally set to 410 + 0.1 mm, the prestroke must 
-be reset to 4.4 + 0.1 mm when the pump is. checked or. when it is readjusted: for 
any other reason. \ fe | re 
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PS fe) i 2 
PE 6 P 120 A 920/4 LS 7002; : 
Plunger and .~ Camshaft | -Préstroke 
barrel assy. ; : 
2 418 455 111 only with 2 416 158 065 - §.0 + 0.1 mn 
2 418 455 110 with 2 416 158 058 > 4.4 + 0.1 mm 

or 2 416 . "4.44001 mm, 


In the case of pumps with camshd¥t'-.. 058 and singers and barrel assembly _ 
-. 110 whose prestroke was originally set. to 4.0 +0. 1mm, . the. prestroke’, 

must be reset to 4.4 + 0.1 mm when the pump ‘is. checked or when it is 
readjusted for any other reason. oe a key 


Such pumps that are fitted with a new ‘camshaft 2.416 156 060 or 2 ate 158 065 
during repair, are to be identified with an "N" on the housing in addition to 
the repair sign. 
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NEW FASTENING OF BEARING END PLATE == / NOT-1-410/109 En ee 
| ON FUEL-INJECTION PUNPS | tf 1.1986 «| > 
| PE..P,.S (Series 3000) ~ supersedes Ed. 9.1985 ° ; 
The bearing end plate fasten; g.on fuel- injection pumps, py 
of series PE..P..S (series 3000) described in Technical’ ~~}. 
Bulletin VOT71-410/105 of 11. 1983 has been pranaee as 
of FD 343. | is? see 
This change affects tKe Fovlowing Mercedes-Benz ed ec 
commercial vehicles/ » 5 
1425..: 1625.., 1628,., 1633.., 1638.., 1928.., 1933.., 
1938.., 2025..,/2028.., 2228.., 2233.., 2238.., 2255.5, 
2628.., 2633. 638. 7 , 


Fuel-injec Kedh tines with the new type of fastening for. ae 
the bearing end plate can be identified hy the fact that Pa he 
the number 410 is added onto the type Seen: of. the fa es) 


inject on. pump. : i” mle, te 


+ 


Exafple: ie: peo: <n ti th 8g - : ee z ee 

- Previgus fastening = PESP 120 A,3204S 3807, i . 
new fastening = PEBP 120*A 320 LS 3807 - 10 | a 

4 ; re en ae 


Note: | a a ee ee : 
In ge eneral, proceed'as described in VBT-I-410/105 of Me 
11.1983 for injection pumps with FD before 343. If a. . 
pump housing is found to have a worn seat, always con- , 
vert the injection pump to the corresponding version of ° |» : 
the new type of oat end plate fastening ‘(ype vk ¢ iis. ah 
nation with 1) at end). a 
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> Hexagon-socket- head cap screw Beg 
Seal ring (Usit ring) : . 
Bearing..end plate ee is 
Radial-lip-type of] seal 
Tapered- -roler bearin 
O-ring (2 mm antes) 


en 


NNnewnm -« 


Pia 


Features -of new bearing‘end plate fastening oe ae 


The fol lowing service parts are required for conver- 


sion: | J a > f 
‘ Description oP Item in serviced” ak: hye ae 
tg m parts list Si 
Pump housing.” 1 3 ie eee. 
Hexagon- -socket-head _ OMe Ne 
cap screw M 8 x 35 mm 67 CE 8 otc Ae 
Seal ring hi RG a ahs Se 
: Tapered-roller - Gs mae 
bearing — Z ~ are ee 
’ Bearing end plate — 807 a ee oe 
Rad al-lip-type ite Sere rte gt - mas 
oil seal 3 BR a oe Yate 
Shim plate 82 0 ee ee ees 
O-ring! Bs | = ean wees 


A* = ras required ee BS ES 


; The part numbers of the service parts should be. ‘taken 
; > from the corresponding service- parts Vist (type on 


nation: ‘with 10 at end). pte tek SSS oe , 
Mount ing instructions: : ee ba * Pe ae ee : 
eae es ring with grease before mounting. a ¢ on 


“ Press in bearing end plate flat, and: ‘parallel with pump. |>"° 
hous ing in order to prevent damage to the O-ring. 


- The tightening torque for the hexagon: ~socket- -head cap 
Pere M8 x 35m is 18 + o 
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1, INTRODUCTION — 


These Repair Instructions deal with the discssembly, repair and assembly of the injection pumps PE(S)..P.. (In-line pump) 
and PE(S)V. -P.. (In-line pump, in whieh two cylinder banks are Inclined :towards each other in “V" configuration ond 
driven by one camshaft - in the following instructions called ov une in: ery 2 


oe 


The instructions ore bowed on the principle of the in-line pump; however, ee are aelly applicable to: the Vepump,since 
@eviating features, os well os working sequences, are Included in addition. 


The sequence of figures ond texts represents the most favorable sequence ‘of the individual working steps. - 
A —_ a" 


2. DISASSEMBLY. , 
Mount me on swivel vise 0 an 240 048 (EF. 8498); 


x? 


Inctiog Pua PE..P.. (Crodie’e mounting): . 
Turn swivelling part of vise botkwards. Insert baa a 
so thot it is flush with the holding fixture ot the right and 
protrudes ot the left. Push both brackets of clomping 
device | 687 010 005 (EFEP 542) on to beoring bor in such 
@ manner that the semicircular surfaces face each other. 
Screw pump firmly on brackets. 


Q 


In-line Pump PES..P.. (Flange mounted): 


Mount as PE. P.. “pump, at the flange side, swe: flix a 
with flonge brocket of device | 687 010 005 (EFEP 542). 


Fig: 3 


\ = 

V Pump: Insert clamping device KEP 1605 into holding 
fixture of swivel vise. Remove the large.cover located © 
in “V™ of pump (at drive end) and mount pume firmly on 
clamping device with screws through the vere and the Foo 
lateral fastening holes. Bs 


( 


\ 


\ 


\ 


Remove timing device, if 0 provided. _ s 


Attention: 3 . » gue 

The new four-spring timing device should be removed only 
using the special installing and dismantling tools supplied 
under part number | 687 018 001 (EFEP 583) for cone dio. 
20 mm and 1 687 018 002 (EFEP 584) for tone dia. 25 mm. 


Provide for drive coupling ot comshaft end.. Remove fuel 
supply pump. re a 


N\ 


Fig. 5 * ae ae ae 
Ifo governor Is mounted on the pump, remove this too. 


(See Repair Instructions VOT-WJP 2\1/..) 


The governor housirtg should be left mounted. & 


Fig. 6 
Tum pump upside down (delivery pipe connectors point 
downwards). ; . Rok ; 


Unscrew bottom plate. a ee ee 


_ 


The V-Pump hes individual closing cops insteod 2f a mae 
bottom plate, there are to be. removed at o later stoge. 


- 


ys 

‘i 

|r RS ea ae See eee es os ee oe eee 
4 


Turn pump upright. a nee 


Unscrew the hex. socket scréws (screw plugs) locoted of 
the front of the in-line pump and at the outer sides of the 
two rows of plunger-ond-barrel assemblies in the V-pump.. 


Bring eoch roller eens eOe: by tuming camshoft 
with holding wrench 1! 687 951 O11 (EFEP 356). , 


oa ; 
Insert tappet litters 1689 124 053 (EFEP 431 A — $6 mm) 
or tappet litters KDEP j004 (¢ 9 mm), into the holes so that the 
eccentric shoulder points downwerds i.e. in the direction 


of camsheft. H 
! 
| 
f 
| 
j 
/ r 
j 
| + bos 
i § ut ou : 
j BS 
H ; NY 
Fig. 8 H ee - 
Finally turn tappet lifter through approx. 180°. ‘e 
4 : 
The eccentric thus lifts the roller toppet from the comshoft, / 
- the camshaft is unlooded. and Ne es 
; 4) j: 
we oO i 
oo. a 
: . / 
. / ~ / 
: ‘ 7 1 
iy / 
> j 
' % i 
ox e | j 
. r 
0 5 / é 
on 
: Nt 7 
‘ >, : a a % 
Fig. 9- ; a ‘ 


Turn the pump upside down ond unscréw with o hex. socket 

wrench the two fastening screws of the intermedidfe com- 

shaft bearing = if any - at the bottom’ ofthe pump. , ' 
Extroct drive coupling with“extroctor 0 681 442 001". . 
(EFEP 36). : are : 


erg. 
ul 


tats 


Turn pump upright. os 
as oon . 7 : ’ 
Linscrew holding screws from drive end bearing plate.” F 
Put supporting bracket 1 682 329 O81 (EFEP 422) ayde com- 
shaft end ond bearing end plote. Insert claws o7 extract- 
or 0 681 369 O11 (EF 366) ~ or o commercial one ~ in the 
two loteral notches of the bearing end plote:: Nore 
spindle.of extractor to rest in one of the two cavities af 
supporting bracket and extract bearing’end plate. =} 


ee a a "e : 
The supporting bracket must be used in ony cose & avoid 
4 en on the opposite bearing via the camshgit. 
P a? Wi : 
The V-pump must be removed from the clamping device 
for this operstion.- oy i hx 
ete y % i. 
Remove O-ring and shims from recess in the bearing end 
plote. #Y eee a : 
ge oA 
tea, 
Fig. 11 
Ves J 
“Withdraw comsheft together with roller bearings ‘ond 
intermediate beoring from camshaft compartment and lay 
aside temporarily. : : a 


7 Q 
= 
. 


e. 


‘Remount V=pump on clomping device. a! 
4 j 6 


e 


Fig. 12 ° 
Remove fastening tcrews of bearing end plate opposite 
» drive end or of governor housing. : 
Remove end plate of governor housing together with . + 
adjusting plote. oe ra ee So 
y ren : ; ; is ¢ 
i ae 5 c 3 


ae rene SS A 
Punch closing cops of eunahati Seeparinent of V-pump 
towards inside. ae : 4 , 
For this operation o self-made tol as. a sketch Jiton 
poge 49, is necessary. ; : 


i 


Turn pump upside down. f : 


Mount tensioning device 1 688 110 027 (EFEP 392) on 
pump. Py ara ‘ 


Set push rod of tensioning device on to roller of rolled’ 
toppet and push roller tappet down with lever. Toke/out: -; 
toppet lifter and valeod! ne spring by panies : 
roller toppet. ” 


\{ 


Remove. tensioning devide. Vv. 


Fig. 15 
, Withdraw roller toppets from Bia ond ley oside.. 


‘ ~ uy i 
It is recommended that the parts are deposited in small 
wooden boxes, dfvided into compartments, sterting 
element | (drivd end). This ensures that the ports be~, 
longingyto the {ndividual plunger ond portal anembli s 
cannot be interchanged. 


Ifthe tensioning device i 


necessary to mill the slob 
‘In the cote of the V-pum 


- immediately ofter the rq 


tappets from th 


assemblies. ~~, 


\ 


ee 


Fig. 17 


dividual components, | 
- borrel assemblies, ore 


t 


i} 
Note thot assembly | is, 


Fig. 18 
Hook bent copper wire 


Fig. 19 


} ponk of the plunger/berrel assemblies should 
moval of the tappet lifters’ 
(remove tensioning device). Then‘ take off the coller’> ¢ 
e other. bank of the plunger/borrel 


‘take out spring plate toge 


* Lay aside pump plunger and spring plate. 


s used for the V-pump, it is 
of the push rod approx. iJ mm 


(0.4 in.) deeper. (Arrow) 


tsofeoch 
be token off 


P, the roller tappe 


For the V-pump, too, if is recommended that the in- 


the sequence of the pluxger/” ies 
ited in boxes. : 6 wits 


always the first ia-the right oonk - 


viewed on drive end. The continuation on the'feft bonk, 
also storts ot the drive pnd (see iflustration). tate, 


into bore of lowerspring plate ond 
ther with pump plunger attoched. 


eS ce 


Kn 


J 
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ry 
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fe ee chem gt eA rome ‘niapminet } 
US ii Ja ea eo a ie ee Rested aeeiioteds sae TRAE CC ES ee ots 3 
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es 


aL et 


oa . ‘ 


Take out-plunger springs. 


+ 
ey © Z 
. ‘ 
a , 
SPS oe 
eo 
{ $ vr 
t ’ 
' ‘s soe “ 
i) 
\ e 6 
( e 
Fig. 20. : Me, ty te 
_ Remove control sleeve ond ot the some time upper spring 
plote, Se ‘ hs 
Jen & : 


' eye: Be Sse seas ae 
For the conventional in-line pump, speciol pliers, = 
commercially available, are most suitable for retainers. 


o 


For the V-pump, extended nose pliers ore required. os 


_ While dismantling, the control rod must be in the center 
position. The protruding deiving ball is then located in 
the roller toppet guide groove in the housing. 
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: ee eee 
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‘Fig. 21° | Foe gee Re ate A i 
i f Pe r fie’ 4 ¢ p> iE 
On the V-pump, remove central cover between banks ! 
of plunger-ond-borre].aisemblies. - . | E 
‘ ' wre ; ze ra ; 
Remove. retoining ring From shaft of shift lever ond fs 
remove shift lever. > ate as - 
; vo : oe 
f be 
‘| A 
| Pde 8 
+s T. : 
7 FL dee r pe 
|" | 
| 
: , . Z 
a ae a 
H ae ee * 


ry 


SS SS See eee 


5 —_—_———— oer 

; a S Me ig. . 
Unscrew backlash-cofipensating ‘spring housing of short 
control rod of V-pump. - - ‘ 


Remove screw plug ond gosket of drive end. 


Unscrew threoded bushing apposite drive end with pin 
spanner | 687 950 075 (EFEP 423). = Bee i 


Some pumps with pneumatic. govemor have a lerger OY at 
threaded bushing, for which the pin spanner KOEF 1003 is 
required. : ay 


Pull out control rod. together with dowel, pin™>poocite 2 a 
drive end. aa ae ae 


Ome Nee 


out tight-fitting guide block opposite drive’ end with long 
mondrel. : pe, ae ‘a 


Remove guide block at drive,eria with wire ne “Push i 


a 


io f eos 
“ee . . i 


Fig. 23 sf, le gt ke 


Turn pymp upright. 


Remove cover on barrel -and-valve assembiles. me 
i] 
i} 


Unscrew hexagon nuts from flonge bushings of parrel ~and= 
valve assemblies, remove lockwashers and thrust plotes. 

: ‘ Sarr are 
Extract Saeral aud calce caseblion with extractor 7 | 
_ 1-688 110 026 (EREP 397). ag ew pe 


‘ 


Cas . 
Ce rPecntse et 
xs ka 


Attention: _ : : ah 
Observe sfrictly the some sequence asfor pump pldngers i 
when Javing aside barrel -and-valve cssembl ies... The pump 
plunger arid the pump borrel forming port of the barrel/ 
valve assembly must not be mixed-up. 


Oo, : ; io : 


ra ns 4 eae 


Remove packings which may hove remained in pumg 
housing when extoacting barrel /valve assemblies. 


3 


a 


ve Stee ee 
aaa teas RE TONE 8 1s So aw = 


a} 


ae 


"4 For V-piep; -ufiscrew slotted screw dese comahaft 
rae: drive end. - t., on 
eS 
Kerius eateniecee for werlibume drive from its guide 
by Miri it upwards. 2 
ublgraw all connegfing ‘ports ond dimagint. pump heusinig 3 


from swivel vines e 


Fig. 26 


Dismantling barrel -ond-valve assembly: 


e 


Remove retainer from pump barrel (with special _pliges 
for shaft retainers if necessary), take out boffle pslesm « 
and buffes washer. Remove: O-ring, nylon ring and shits, 
for port-closure adjustment from sengs bushing. os 


“Clamp mounting device:l 682310 ol (eFer 389) in vise. 

P install borrel/valve assembly ond screw out connector 

... with ring spanner 1 687 950 525 (EFEP 386). Remove O-- > 

+ ring from connector. Remova valve spring with filler, > 
delivery valve with gene and pump borrel fim flange . 
bushing. © ‘ 


t 


8 ioe oT Geaeeeeee 
ae 


‘e ’. 

©3, EXAMINATION OF PARTS : a ‘ 

qe: ai - ° ; 
“MAIL ports must, be cleaned ond ‘caine out though 
Acletning fluid). 7 » 


% 


> 


. Worn out ond fomoged pork: ore te be lief 2 


* Particular oheniton anit bg said to saenal helix and 
upper siiding iurface of pump plungers. The: control helix : 
must be sharply edged and not 1pUnded. The sliding 
sucfoce must not show grooves or peralenes whiehols too. 
deep. oe ; , 

saree! oe 

The getroction coller of the delivery valve aise at: °g 

‘* “not show deep grooves or scratches ond its sealine .one 

£* should not oe wom. pee ae oe: 

kn anoet judgemens, of the condition of the Pum, p> -ngers 
‘and the delivery vdlves i is possiole if thd Injection sump 
dh checked’on the test bench before gepoir (see Terting 
“tna Stions VOT-WPP 115/1 B or VOT-wpP 001,43 and 
Tesi specifications VOT-WPP oof/4y.). 9) : 
4 ? aeter | 
Pump plungert end barrels comet, be replaced sing! y but 
eae yy os plunger-ond-borrel ae 


. The same "applies to the delivery vaive assembly wnich 
vere must be teplaced as ounit. : 
“When repairing an injection pump ofter antendels service ’ 
ae al is recommended thot not only the: plunger-ond=correl F 
i dssemblies and delivery valves of individual borret/valve 
ossemblies but thot the whole set be reploced. Only then 
is o faultless adjustment of the purtp on the test bench . 
ete ‘and ralioble operation 0 service ‘guaranteed. 


if roller. tappets and comahett coms show considarnbie , was 
trases of wear théy must be replaced, too. Tins 


See apples ta ball. oc ral et.beorings on conan 3 : y 
7 e 
Lok out for worm note hes = (or engaging balls of contrat . 
sleeves) on contro} rod Te lS ; 
/ po Rie 
“Cleon all reploced sherevghly and i immense all 
es moving parts in test ‘f) before assembling’ pump. 
: Before auembly, replace all goeketi,, Sseking rings 
: and O-rings. All ise must: be fitted with grease. 
; aes ew é 9 ai as 
= During assembly ft pump Sbserve expicnaien cf cxrembly 
, ‘numbers (see page 48)c ge ek old 
2 ie es a é 
= ae 
Lo ff ‘. 
seer x ae 
ey ame © wo 
3 we y 
va 4 eS , > 
oe Fein 6 5 Oy ate 
Loe yr 4 e \ ; 
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- 7 ¢ 4 & se tar vio 
ye y 7 / ae 
€ * ’ a / F Qe - © 
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4. PREPARATIONS FOR PUMP ASSEMBLY 


Clamp mounting device | 682 310 031 (EFEP-389) in vise. 
_Fit flonge bushing | (Fig. 28). Insert pump borrel 2. 
(with notch on big coller. engaging.boss of flange bushing. 
The barrel must drop in position by Its own weight). 
Mount delivery valve 3 with gasket 4; helical spring § 
with filler 6. Push O-ring 7 on to connector 8 and screw 
the latter into the flange bushing. . , , 


* 


-_ Fig, 28) |. me ay 
“77374 Tighten connector with socket wrench | 687 950062) 
. (EFEP 341) ond torque wrench. (Tightening torque we 
page 44) ol fet ged 


Fig. 29 / 


* Push buffer washer 4 (Fig. 30) on to pump barrel8 so’thot : 
it abuts ogainst collar of flange bushing 9. Pith baffle =“ 
sleeve 3 on to pump barrel in such 0 way that the holes 

are in the lower part i.e. opposite flange bushing. Fit 

retoiner 2 in upper grove ‘and Viton cing’T in lower . 


groove of pump 


el. ; 
a eg ct 

Purts 5, 6, 7-are slipped on just before the borre! -ond- 

volva assembly is mounted.” When’ fitting the catoiner 2 

on older pump ripe with small’ baffle sleeves, see that 

ot least one of the inlet ports of the pump borrel remains 

free. Only new plunger—and-berrel assemblies ore cow 

supplied for replacement. In this cose new baffle sleeves — 

‘and buffer washers must be-used (to be ordered extra). 


* aa. 
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5 - ft fs recommended thot projection measurement of com= 
; shoft is checked and adjusted now when pump housing is 
still empty. To do this, push out outer race of ‘searing 


iasea ec 


an : poate * opposite drive end towards inside with pres ond witoble | 
mandrel. : AD Oye 
fe 
=" 
- 
a . 
Y * 
Fig. 31 § eee ee a 
Again press in outer ra de fill it protrudes”. 
approx.-3 mm (0.11 . ra 


. a 


ae - oe 
Fig. 32 $ 
Place adjusting plote on outer race, mount governor 
housing or bearing end plate with gasket and secure with 
four screws. Tighten fixing screws only iightly. , 


a eae 
Now press outer race with governor hodiing or becring |, 
end plate till stop. Tighten mounting screws firmly. ‘ 


. ’ 
4 v 


ee f 


13 


kK} 


, - et ee ee cote ip TD 
tt DS a SE Se es rs ts | 9 2 eee wee eee we emnne —— 


Insert camshoft with ball bearing or toper roller bearing 
but without intermediate bearing. Fit bearing end plate 
with the some number of shims as were found during dis~ 
essemoly, however witnout O-ring, and screw fiemly. 


Fit measuring bor 1 682 308 004 (EFEP 281) for cone dia. 
20 mm or 1 682 310 018 (EFEP 282) for cone dia. 25 mm 
on cone of camshaft, press on and mease with vemier 
caliper clearance between measuring bar and pump hous- 
Ing (seat for bearing end plate). The clearance must be 
13.5 + 0.5 mm (0.531 + 0.01966 in.) (for both cone 


dlometers). 


If the clearance is.too small, add correspondingly thicker 
adjusting plate opposite drive end and push in outer race 
deeper correspondingly according to Fig. 33. 
If the clearance is too great, fit correspondingly thinner 
adjusting plare. In this cose the ovter roce must be : 
pushed out occording to Fig. 31 and.pressed In ogoin 

with new plate according to Figs. 32 and 33. 


Toke off drive end beoring plate, camshaft ond gove:nor 
housing or bearing end plate. : 


Fig. 34 


5. ASSEMALY - 

Place O-rings into pump housing according to Fig. 36. 
Toke care thot this rubber O-ring (0) Is not mixed up 
with the Viton O-ring (b) of about the some size repres- 
ented on Fig. 30-1. The Viton ring is a little harder 
and is greyish in colour. 


To tell a Viton ring from a rubber ring, compress both 
rings equally hod. 


For some pump models only Viton rings are prescribed. 
See corresponding spare parts list. 


Fig. 35 


vo 


Introduce O-ring with inserting dgvice | 688 110 028 
(EFEP 387). To do thi push in plunger of device, slip” 
O-ring (covered with grease) on to protruding yleeve, 
place device in position and release plunger. The O- © 
ring must not be installed with borrel/valve assembly by 
pushing it on to pump plunger since it would be damoged_ 
and thus made useless. ‘ my . 


‘* 


Instal! berrel -and-val ve assemblies in such a wa. thot 
the engoging bosses of the flange bushings ore locoted 
on control rod side 1.@. towards rear side of pump. . 


It Is to be observed that only thet O-ring which. is pre- 
scribed In the spare parts list of eoch pump type i vied 
for the flange bushing. Depending upon the ou tps, 
there ore O-rings with different diameters (21: 10 AL, ' 
in.) and 30 mm ((1.18 In.)) inside dia.) as wai! 2 of 
rubber or Viton. (If in doubt, check as show in Fi. 
35). : 

In the case of smaller O-ring (28 mm dia., 1.) | > push 
port-closure adjusting plote, nylon ring ond C-2) "3 on 
to flange bushing of borrel/valve assembly; Ise: 
assembly (Fig. 37). ~ , os 


Fig. 37 / eo 
In the case of larger O-ring (30 mm dia.,-1.'3 in.) fit 
O-ring and nylon ting In pump housing before i-serting 
barre! /volve assembly, ‘put por? closure adjust: 13 plate 
in ploce (Fig. 38). Always fir O-rings with @acie. 


! a 


Fig. 38 eee 


If greoter resistance is felt while insetting borre| -and- 
valve assembly, do not yse force bul check position. of 
O-rings. af , 


- To avold damage to O-rings, ‘move borrel -and-valve 
assembly. to and fro in the oblong holes by means of ring 
sponner 1 687 950 525 (EFEP 386) with slight pressure 
from above. Turn barrel -and-valve assemblies so thot - 
stoybolt is in the center of the oblong holes. 


oe aes a 2 
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Fit thrust plates and lockwoshers. Screw on hex. nuts 
and tiahten with ercsibed torque (tightening torques see 
poge 46). 


Fer different pump types with lorge plunger dio. reinforce: 
flange bushings (mochine-tumed ed thicker flange) « ore |; 
vied without thrust piotes, 


Fig. 40 ‘ 
Tilt pump, 
insert all plungers with plunger pliers 0 681 340 003 
(EFEP 77) and check that they slide freely. Screw in. é 
retcining pins (self-mode tool occording to sketch Lor tt | 

page 49) through holes for tapet lifters ot front side of = ¢ 
pump. - Toke off pump, connect compressed dir hose with? 
pressure-reducing valve ond pressure gauge to fuel in- 
let of suction chamber, close retum line with a dummy 
plug. Check pump in oil bath for leaks. 
Test pressure: 2.5kp/em? (35.6 p.s.3.). 


The gallery must be 100% leakproof at pump borrels and 
delivery connections. 


[ | 
Disregord smal! white bubbles ot Imp plungers andot | 
delivery pipe connector cones, : ; ; | 


ry 
’ : j 


¢ 


Fig. 40° ee 
re pe eect & Mount pump again on swivel vise. 


ste fo pee De 


Remove tesictin eet and pump plungers. 


Mosnt control co : 


The slot for the travel -limiting pin ts to be tgeated 
opposite drive end. 


In the V-pump only the longer control rod which is 
connected to the governor is provided with a slot. 


Insert guide block with pin so thot vertical igs groove 
is poratlel to edge of pump housing. ; 


‘ \ 


Press in guide block with the oid of o suitable bushing 
by 0 press (do not cont quide block). 


y & = ate oa F Screw in threaded bushing with the oid of pin soainer 
when oN eke ag : 1 687 950 075 (EFEP 423) and tighten with pres=iibed 
¢ j ee foe : Be oe oe torque (see also note under Fig. 23). 
i top Leech q ‘ | oy: eae é , 
y F Osta fe tab: - 4 i Aree of 


*y 


Fig. 43 .: : 
At drive end, push guide block apy aie ‘:1and° 

push into position. (Guide block not hevo a press 
fit). TOES 


Fit screw plug with gosket. 


3 a : OB 6 P ; : 
Is . 


we 
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a 
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b sa 
Fig. 44 


In the V-pump, insert pivot for shift lever ang fasten it 
provisionally, with the two hex, socket screws. 


Position the shift lever so that the two pins engage with 
the control rod notches. © 


Push retoiner on to pivot pin. Adjust pivot with flange 
within the oblong holes so thot the control rods can be 
moved eosily through the full setting range without 
jamming. 


Fig. 45 a 
3 7 
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Bring contro! rod in center position (engaging notches on 
control rod for control sleeves are in alignment with’ 
roller tappet guides in pump housing). 


Install coAtrol sleeves. Toke core thot the driving balls 
of the control sleeves engoge with m. notches on the - 
control rod. 


Test control rod for free movement. 


¢ is & 
wu nf ° 
Fig. 46 : ‘ Ze ’ 
Insert upper spring plates and ne springs. a4 = 
7 : je ; 

sy 

7 BP 
ft 

Vi 


Fig. 47. 


Mount tensioning device | 688 110 027 (EFEP 392) on 
pump housing. Hong lower’spring plote ot lower end of 
pump plunger. “ / 


Introduce pump plunger into pump borrel in such a woy 
thot the line marking on the plunger vone (orrow) points 


towords control rod, i.e. towords rear “a6 of pump. 
4 


Mount corresponding roller tappet immediately after pump 
plunger, push down with tensioning device ond secure 
with tappet lifter 1 683 124 053 (EFEP 431 A), (KOEP 
1004:for V-pump). Bring roller tappet to T.0.C. dy 
tuming tappet lifter. 


In the V-pump, Insert pump plungers and roller tappets 
of a complete barrel row before mounting tensioning 
device. 


Ss 


Fig. 49 : ee 


In the V-pump, insert rotler toppet for ay pump drive 
and vecure with guide screw. 


‘ 
4 
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Fig. So cee oar 2 
Mount governor housing or beoring end plate with adjust~__ 
ing plote determined previously (Figs 31-34), anc gasket. - 


Introduce comshoft with bearings ond intermediote 
beoring ~ if provided - from drive end. Secure inter- 
mediate bearing firmly with the two hex, socket screws. 

o 
Mount beoring end plote with shirre but without O-ring, 
at drive end. . 


Pith corresponding mountiag sockets - it available - a to” 
comshoft cones to protect oil seal, see tool list, poge 42), 


Les sce e wee 
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id a 
CITT STE TE ET ea At drive end, screw on to camshaft cone end play measur- 
er ka ae ee ing device 0 681 440 012 (EFEP 226) for cone dio. 20mm — 
Ae S Rigs eater * er 0 681 440 013 (EFEP 227) for cone dia. 25 mm. 
Attoch dial indicator 1 687 233 011 (EFAW-7) ond lood 


by opprox. 1 mm. 
Meosuring axial play of comshaft: 


Pull comshaft with measuring device axially, ot the same 
time rotating it in both directions and set dial ot.0. 


Then push comshaft under the same conditions ond re~ . 
lecse it. : 

Toke recoding from dial. . yy 
The oxial ploy of pumps with separable-type ball beor- 
ings (cone dio. 20 mm) should be 0.03-0.13 mm. 
(0.012-0.005 In.) ond of pumps with toper roller beor- 
ings (cone dic. 25 mm) 0.02-0.06 mm (0.008-0. 0024 
in.). 
Correction by changing shims below drive end beoring 
piote. 7 

When mounting bearing end plate finally, do not forget 
O-ring. . : ye a 
Fig. 52 : 


Screw on bottom plote with gasket and mount drive 
coupling. 2, he 


Fig. 53 


On the V-pump, drive in new bottom closing cops with 
auxiliary tool (sketch Ill on page 49). 


Turn toppet Sifters through 180°, 


Unlood each roller toppet while tuming camshett, pull out 
toppet lifters. ? 


Close holes with hex. socket screws. 


=~ : / 


Fig. 55 ie 
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Moynt goveror if provided. Toke off pump from swivel vise, test ond adjust on injection pump test bench according to 
Testing Instructions VOT-WPP 115/18. as OM J © ete ee oe 

r- / d poe y 
Supply pump, timing device (if provided) and other connecting ports ore mounted ‘either during or after test. - / 
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6. TOOLS 


‘ ae 
~N 


Swivel vise to clamp pump, combined with vatious mounting = . 0 681 240 048 
devices 


‘ : : 5° Sane ke 
Clamping device for PE..P..-pumps, combined with swivel vise . : 1 687 01d bos 
0 681 240 048 “Sue aa 


Ye. 


Extended shaft for vise 0 681 240 048 for PE 10 P..- and PE V2 
P..-pumpe 


Clamping device for PESV. .P. .-pump combined with swivel vise — a ca =, i | KOEP 1005 
0 681 240 048 . es ; oe 


ay 
eae 


1 sat of mounting tools to mount ond dismount timing device 9 » 2 1.687.018 001 ; BRE 589 
EP/SP (Z). .with cone dia. 20 mm. Consisting of: “ ‘ 


fin ipanner ; o ; ro i) 687 950 099 ! EFEP 583/1 

socker wrench : . : eo 1 687 950 100 : SFEP 583/2_ 

extracting mandrel, ‘ : 1 687 960 003 i  EFEP $83/3 
a td ; %. : » ; oe. “ , 

1 set of mounting tools to mount ond dismount timing device "a 1 687 018 002. - ; EFEP 584. 


EPASP (Z).. with cone dia, 25 mm, Consisting of: 2 


piauponie® =. =a ‘ eve, -¥ 687 950 102 . EFEP 84/1 
socket wrench z ‘ . 1 687 950 103 : EFEP 584/2 
extracting mandrel ; : ‘> 16879600040 | EFER,S84/3 


Holding wrench to tur camshaft ond to counter hold while 1 683 060000 | EFEP 119 
loosening drive coupling. Slot breadth 10 mm, ; ; : 


Holding wrench as 1 683 080 000, but with slot breadth 12mm,” 1 687 951 Ol EFEP 356 
, % 


Pin to hold roller toppers in T.0.C. for PE(S)..P..-pumps, one "9 689.124053 EFEP. 431 A 
for each element necessary. : Bins 5 pt : 


4 


Pin os | 683 124 053, but for PESV..P..-pumps Po gee al ey OEP AOOK 


2 


Extractor for drive coupling with cone dia. 20 mm ast aes - an’) 681.342 002; : "EF 8132: 
‘ & os 5 a : es 
Extroctor for delve coupling with cone dio. 25 mm no eas : 0 681 4a oon. | EFEP 16 


ra 


Extractor to toke off beoring end plate a Be Bo 0.68 249011 


* Supporting brocket, employed in connection with extroctor eo all 682 329 on. ns FER 422 
O 68) 369 O11 . 7 a: 


> ci ea : > 


Tensioning device for assembly or disassembly of roller tappets , 1 688 110.027 «| . «EFEP 392 


Extended theft to 1 688 No 027 for In-line pumps with Wand, «(1.683.001 008. EFEP 392/0/5 
12 cylinders : : mE ad . 
1 


Pin sponner to ecrew in and out threaded bushing - “1 687 950 075. EFEP 423 © 


Pin spanner to loosen and tighten bushing on control rod In pumps i KDEP 1003 
with pneumatic governor . ; wee 


Extractor to withdrow element assembly . . - 1 688 110 026 EFEP 391 


3 
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Tools (contd.) S ; . - ¥ 
Mounting device to hold element meeenly during discssembly | 1 32 310 03) 4. a! pl eree 389 
ond assembly Meats Sate MM. . or 
: ‘ em wy 
ro e Be ia, Meno Ne 
Ring sponper to loosen ard tum pipe connections \ 4 4687950525 - , .. EFEP 366 
4 . : \ oa Pe: 7 ie 
Vee | aN aa 
Sczeet wrench (eurntinn 21 » 24 mm) fo tighten pipe connect- Sa a $87 950 02°. ~~ " EFEP yt 
ions, ured together with r) reve, wrench Pe \ ca . aN oe . 
ae 4 ge \ : . ate : - 
Meravueing bor to measure projection of comahoft with cone dia, + \ 41 682.308. 004 "FER 281: 
Xt nm 92 , ; ‘ vq : ‘ \ ee See 
%\ ‘ 
reuring bor to measure projection of comshoft with cone dia. a es 1.682310 018 : " EFEP 282 
am : aw 5 ue ; : 5 
Is © 1ing device to insert O-ring into pump os Bes $88 110 2B deg 
~ 4 a 
Pingel plien to insert pump plunpers when sane’ for easy motion | : EFEP.77 
and for leokoge 1 test aoe 
= \ we 
Mounting socket to protect oil seals when mounting beoring end “¥ — EFEP 295 
aplate, for cone dia. 20 mm 5 ; 
Mounting socket os 1 680 390 005, but for cone dio. 25 mm 980 390006 ~~: Ls. EFER 296 
Fe i ee mo 
Mounting socket to oes otl seals in » beating “Spesilte drive end, | : 0 O04 . EFEP os 
cone dia. 17mm . ose — S 
% . . ; 
End play meawring device to mecsure oxtal play of comshafe for 2 EFEP 226 
cone dia 20 mm . ‘ 
% \ 
’ End ploy mecsuting device os 0 681 440 012, but for cone dio 25 mm 1 6aB 30019, 4 EFER, 227. 
: dy BOS Shes = 
: : : as \ ae, 
Measuring gouge, to be used together with 0 681 440 012 ond 1687 233 O11 .. %  ERAW7 
1 688 130 019 ; oy ny 
¢ = \ 
ae oe 
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Tightening torques in kgm (Ib. ft.) 


@ 4-4,5 (28.9 - 32.5) 


Ore 2,5 (4,5 - 18,1) 


| 


(44-6 (28.9 - 43.4) 


Or 6 (28.9 -43.4)~ 


6,5-7,5 (47 ~ 54.2) 
13-15 Gamay ) 


j 
| 


ples He serrage en mkg Pares de apriete en kgm ines 


2-3, 
1@ o4- 0,5 @ 3-4 @®) 2 aig © os- 0,7 (3.6 - 5) 


| (2.9 - 3.6) 
a) in (21. 7-28, me ff’ 
sectian’ “A- B 


7 @ 4-5 BIS-9 “coupe A-8 
. :| (28.9 ~36.2) a 
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; = €. “ 2 aed on ; = 
Paes bee te . * w- oe 7 a as On ome : 
we V7 TIGHTENING TORQUES IN kgm (Ib.ft4) * 7. coupes 

- * VU Delivery, Valve holder (mi2b'x 1 5) . ,- Raccord de 

et stelle ec Petuibens 
| BT ireaded|pin.? * 39" (M 1a): | # Sait 
bee Aap NS ete ee AM2A x, Ao) ag 
r oe ‘ : 5 Screw plug oo = oF ee las (M 24 x ] .5) Bouchon file 
: | “ ve ‘Hex. nut Ge - ee te a a 3 - Ecroy hexag 

ol 7 Fillistercheos screw |... i aw, a Mey Vis & t@te c 
- 2B Hex. fut oN, oe oat «2 (M6) | mod Ecrou hexag 
9 Sud .,.. : Ce “e ; a - (M6) / | | | “Goujon | 

10" Phillipscheod s screw on eee {M 6) ) | Nis a six por 

on OU Countersink screw. 5 “sh - 1m 6) : e3 _ Vis a t8te 

; = ; 12 Governor mounting screw \ . = | Vis de Fixat 
| | ae: a) with ecuntersucik screw . (M6) : - . a) Qour vis ¢ 
| | ‘ b) with fillister-head screw \(M 6) 7 | b) pour vis 
7 | | 13 Centrifugal governios 5 _ (M 12). . mA Régulateur < 
| - ea F Governor cover reuniting screw (M 6) - . ae Vis de fixat 
“| "15 Setting lever mounting screw = (M 6) | # : Vis dé fixat 

| 6 Screwplug = (MB GS) Bouchin file 
-{ °° 17 Bleeder screw * — - * (M6) — oo Vis de purge 

: 18 Threaded putting, | | (M 14 x. 1,5) aan Douille: file 

| 19 Threaded ring — (Nt 24x) 5) Arineau filet 
20 Countersunk screw (M6) ; Vis & tate fed 


ord de tubulyre _— | 


hexagonal a _‘yTuerca hexanonal: 
- eee a a: 4 Espiga roscada 
schon de protettion wor | ) . | Tapén, - : 
| hori fileté : a gah Tapéa roscado 
| hexagonal . —— : Tuerca hexagonal _ 


téte cylindrique 


a) 


e fixation du régulateur 


Je Fixation du levier de réglage 
hon fileté ° 

e purge d‘cir —* - 

Ile filetée — x 


0 4 ; 2 


au fileté . : os Aalto ec Mise 


-_Tepsp orcad, 
'Tomillo purga aire 


: ‘Unién roscado 


- ‘ees he a 4° 
‘ i 


tate fraisée Tornillo ayellanado 


Csaesign Ye tube'de presign, 


 Tomillo de cabeza ciltidricg 


hexagonal ag a Tuerca hexagonal; \ 
| van 8 tA - | Espérrago | ° - 

six pans creux 7” a | - ee | Tornillo con hexégono interior 
téte fraisée Ho gh “Torillo avellanado 


ur vis 6 t&te fraisée ee) a) Fare tornillo avellanado 
ur vis atéte cylindrique : b) para tomillo de cabgza cilindrica, 
Nateur centrifuge us 27 ‘ ~ Regulador centrifugo ] 


Qo. 


_sTamillo de, Fijacién para reguador ‘es 


e fixation couvercle du régulateur : Tomillo de fijocién para tapardel regulecior 


: ‘Tomillo de’ fijacién para palanca de ajuste 


' 
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. EXPLANATION OF ASSEMBLY NUMBERS 
4 f ety > 
With the letraduction of P-pump, the omembly numbers byeve had to be supplemented: 
> 300 = Shoft position 7; supply pump bore and inlet tse Arovided on Front side 
400 © Shaft boaltian 2, supply pump bore and Inlet bore provided on front side 
500 © Shaft patil’ ‘1, both supply pump bores and the inlet bore provided an fon’ side 
, (0s Shat enitlon 2, both supply pump Gores and the inlet bore provided on frowt sidg 
700 = skate péalrion y wpply pump be bore and inlet bore provided on rece side 
“Shaft position 2, supply pump bore and Inlet bore provided on reer side BH 
ee Shoft pesitlen 1, both svpply gump bores and the inlet bere provided on reo side 
ie» = Shoft position 2, both supply pump bores and the inlet bore provided on rear side 
Pe } 7 7 wf. 
fs Sipoly nore bare closed by comer Cr 4 


“4 Supply pump mounted on left sloe, right-hand supply. pump bore closed by cover 
(i supply pump 11 mounted on rear side, the pouition is determines an if screwed through injection’ pure). 


se Supply pump mounted cn rigky side, left-hand supply pump bore closed by cover a? 
(if supply pump is mounted’on rear side, the position ls determined on If meena eer Tgp rion nore) 


/oe forh wpply pump bores closed by coven 


a 
8, EXPLICATION OES CHIF OE MONTAGE ; 
‘ eo eee ee Ele 
Avec I‘introduction des pompes P, les chitfres de moniogs ont as ollanghe crore sultry 
: ut > %) ; ‘ 
27300 © Poutinn | de Vorkre, un alteage de Jo pompe d'olimentation et o a tentbe saeti we la foce avant” 
400 © Position 2 00 l'orbre, un algsoge de lo pompe d ‘alfinantetion et oléeoge, Sarrivte utinéd we lofece event 
"$00 = Position | de Verore, lee deux olésages de lo pompe d'alleantation ot ‘Voldeoge « danivée alles we lo focdiovont ~ 
600 © Position 4 de larbre, tes deux o:ésages de lo pompe diolimentation et Voldroge d'orrivée walnde wut lo tousevent ; 
700 © Position | de i'orbre, un alésage dq lo pompe d'ollmentation et oléeage d'orrivée wut lq foce arriére 
B00 © Position 7 de.i'arbre, un olésage de to pompg, d ‘alimenration ot plGsage dorivée ast as le tece whe 
900 = Porition | de orbre, len devx cléeoger de lo Pompe dialimentation ot | ‘olécoge d'art vée saitde alo foce orftare 


1000 = Position 2 de Morbre, lee deun see de to pompe dolimentysion et Ioléeage d'arrivée valads an lo face orriérg a 
e : 


» 


~ : . 
we * Al broge ‘de lo poppe d ‘ollmeantation fermé por un cowercle 


2/4? Pompe J’ oli mentationmontée S gauche, olésoge de lo pompe d'olimenration & droite tart por uh cowwercle 
(longue to ponpe d'olimentation est montée ov des, lo position est détinte en regordan’ rovers lo pompe) 

ae75* Pompe d'olimentorion mantte & drolts, oltsoge de io pompe d'dhimentatlon 8 poche fermée por un couvers le 
= (lonque lo'pompe d'olinentatlan est montée au dos, lo porition est définie en regardant 8 travers 0 pomge) 


2/6 * Les deur olérages de lo pompe d ‘olimeptation tont feiegs por un couvercle 


we 


ra ’ 


1+ CLAVE DE MONTAJE , , v* 


Con to Introduccién de lan bombes he tenide que omplione fo clave ashes 
ny <~) ao 0 . 

300 © Posicién | del Arbol, orificio para te bombo ‘be alimentoolény orlficlo de entrada de eumnle en site a iveisers 

420 © 2 Posicign 2 del Srhol, oriftcio pore lo bombo de ollmentacién y orlficlo de antroda de Combuatible os et odo detonteso 

$00 = # Posiovén 4 oe} Srbol, combos orificios pore la bombo de oll mentac én y orificto de entrada oo combustible en el odes 
delontero o ae 4 

600 @ Posis itn 2 del drbot , onbee orlfictal para lo bomba ge ali mentac|én notificte de ones de one a al tee” 
delantero 

700 Ponicidns| del Srbol, orificlo para la pombe de lionarcita y orificig de iriaiaite combuatible on ol lado heat 

800 © Pasicién 2 del Grbol, ovificio care 14 bombo de climentocién y orificio de, entrado de comburtible ene) lode tasero 

*900 « « Penleln Vd ia ambos orificlos pore le bombe clas y see sengfado de combustiote on e lado 


on o 


. 


1000 * Postetdn 2 deimarbol , ombos orifichas pore lo bombs ba sl imenvacien me sain de entrado de combuatible enel 
Sage rraero y 

* ’ 

, ae 

«0/3 * Orlficio gora 12 bombo de ollmentacién cerredo con uno topo | a 

~°(f/4® Bombe de olimenrociéa montade eh el lado delantero o pcre. old ‘[equlerde pel wificio de lo derecho estd cerrodo 


con une tape > 
(por Irquierao 16 entlende lai del observador mirando Hempre @: lado delontere de lasbomba) 


"7. * flomoo de alimentoacidn montads enel some delontero o trosero ala derecho; el csificis de lo lzquierdo esté cerrodo 


con une tapa 
{por derectna re antiende lo del  SbviiSbet miratdo siempre el lado delantero oe lo bomba) * 2? 


- 2/6 © aman orificios pare lo bomba de Alimentocién cerrodes con topoa > 
4 


. 


’ 


Sketch, Croquis | ; 


a 3 2 


“knurled, moleté,- moleteado 0,8 M 10x1 


a 


Sketch, Croquis il 


knurled; -moleté, moleteado0,6 M10x1- 


‘ er ee 
| eeett i ae ; af 


Injection Pump Size ZWM - x VOT-WJP 113/18 


aes S . i: ere 


Fig. 4 


AN 7 
\ 


1. Disassembly ae Be 


~ 


Secure pump to swivel vise EFAV 8498 in conjunction with 
clamping brocket EFEP 931. 8...12-cylinder pumps re- 
quire a longer bor EF 8498/37. 


a 


Remove the blocking-oil filter and oil feed valve, if any, 
from rear of pump (fig. 1). | 
Remove side cover, detach ithe retaining rail, if ony, for- 
the retaining plate (upper spring seatPand unsrew the 
HOB nuts (fig. 2). \ ¥ 


7) 


Fig. 2 nt 
ey i : 2 
Bring roller tappets into 7.0.C. position by turning the 
camshaft with slotted ring wrench EFEP 356 on the cou- 
pling. Apply toppet holder EFEP'312 in such o way that 
the lever nose engages between the adjusting screw ond 
hex. nut of the roller toppet. Push fever down and brace 


the locking latch on the upper cover register (fig. 3). 


Withdraw coupling with extraclor EFEP 16 (M 4S x 1.5) or 
EFEP 249 (M42x 1.5) and wrench, applying a counter. 
torque with the slotted ring wrench (fig. 4). 


Unscrew bottom plugs with pin spanner oltachment EFEP 
327 (fig. 5). 


Release intermediate bearing, unscrew socket-head cop 
screws and remove lock washers (fig. 6). 


va dia ie 09 ee 


Fig. 5 


1. Démontage 


ot s 


Fixer la pompe sur le support de fixation rototif EF 8498, 
en utilisant les piéces de fixation EFEP-331. Pour les pom- 
pes de 8 4 12 cylindres, monter une barre plus longue 
EF 8498.37. “ 
a on 
A lorriére de la pompe, tenlever lo’ soupope d'omenée 
Dhuile et le-filtre d’'huile de borrage qui s'y trouve éven- 
tuellement (fig. 1). 9 ' 
° 6 
“6 


- 
vg. . 4 
Relirer lo plaque de fermetyre; enlever, sit existe, le rail 


de retenue des cuvettes de Fessort (cuvettes supérieures)) - 


dévisser les écroys de butée (fig, 2). 


En foisant tourner Vorbre a cames G l'age de la clef de 
mointien EFEP 356 engagée sur l'accouplement, amener les 
poussoirs 6 galels au point mort haut. Poser les arrétoirs 
EFEP 312 de maniére que le nez du levier s'engage entre 
la vis de réglage et l'écrou hexagonal du poussoir a golet. 
Appuyer sur le levier de haut en bas, la cliquet de blocage 
venon! -prendre appui sur l'emboitement supérieur de lo 


plaque de fermeture (fig. 3). 
’ 


6 apes 
Arracher l'accouplement 6 laide du dispositif d'eStrac- 
tion EFEP 16 (M45 x.1,5) ov EFEP 249 (M42 155) et de lo 
clef, en opposant un contre-couple ovec lo lef de main- 
tien (fig. 4). e 


Au moyen de l'outil de vissage EFEP 327, ef d'enlever les 
bouchdns filetés du fond de la. pompe (fig. 5). : 


2 
4 


Dévisser le palier intermgédiaire, enlever les vis G six pons 
creux et les rondelles' Grower (fig. 6). » 


Fig. 6 


: : 8 
1. Desmontaje 


% : oe F . 


: | , 
Fijor lo bombae sobre el soporte de syjecion giratorio - 
EF 8498, utilizando las piezas de sujecién EFEP 331. En los 


bombos de 8...12 cilindros debe montorse uno vorill 
EF 8498/37 mas lorga. 


y 


} ae 
Quitar el filtro poro oceite dp bloqueo y lo sivalae de 
suministro de aceite eventualmente existentes en la cora 


posferior de la bombo (fig. 1).. ie ae 
: a oy 

e e224 
+ D wo 


Quitar lo apa de cierre y el carril de fijacién de lo aron- 


dela giana {platitlo superior del resorte) eveniualmente 
existente, y desenroscar loftuercos de tope (fig. 2). 
. ! 


» 
@ 

Llevar los taqués de rodillo al punto muerto superior 
girando el arbol de'fevos con lo Ilave EFEP 356 aplicada 
en el acoplamiento. Colocor eel retenedor de taqués 
EFEP 312 de forma que el extremo de la polonca encaje 
entre el tornilto de regulaci6én y lo tverco hexogonal del 
taqué ge rodillo. Apretor la palonca hacia abajo, opoyor 
el trinquete en al reboje superior del cuerpo de lo bomba 
(fig. 3). i: . : 


~» o 
Sacor el acoplamiento con eldispositivo de extraccidn 


_ EFEP 16 (M 45x 1,5) 6 el EFEP 249 (M 42:x 1,5), y la Have 
’ sujetando con Iq love de retencién (fig. 4). 


= 


@ 


Sacar los tornillos’ de cierre del fondo con Ja llove 
EFEP 327 (fig. 5). 


2 


Sollar el cojinete intermedio y quitar los tornillos de 
hexégono interior y los orandelas Grover (fig. 6). 


. 


ag 


[. 


Fig. 7 


Release ond extiact beoring endplates of both wad: of 


the pum using a conventional extractor of EF 366 inicon-/ 


_ ivnction ‘with support ridge EFEP:264 and stud / ‘EFEP 


264 0:2. The support bgjdge must always be used to prev- 
ent domaging the’ corresponding bearing through the 
crankshoft. Before removingsinstall assembling’ sleeve 
EFEP 297 (toper 30) to the camahealt to protect the oil seal 
(fig. 7). : a. 


Corefully withdraw the caieshalh with the intermediate 


bearing (fig. 8). eG aa. 


Remove locoting screw of roHer tappet (nate gaskel) 


(fig. 9). uo i p ‘ 7 ao 


! 
| ins tae es 


Hold rotler toppet with! tappet forceps EF QI 168.C ond 


remove tappet holder (fig. 10) o. 


Withdraw roller tappet (use loppet forceps (fg. vt: 


_ ‘Remove bottom spring seat with pump plunger (if neces- 


sory use plunger pliers EFEP 239) ond helicol springs 
(fig. 12). 


e 


‘ ’ . ~. 


j me j 


OS ggg 


n 


Odvissei les couvercles des poliers ge chaque cété de la : 


pompe et les extraire. Pour cela, utiliser un disposilif d'ex- 
traction de modele courant ou le dispositif EF 366 en 


t 


liaison avec l'étrier de soutien EFEP 264 et de lo tubulure 


filetee EFEP 264/02. De toute maniére, il fout utiliser 
létrier de soutien, sinon, par lintermédiaire de l'orbre a 
cames, le palier correspondant subirait des dommoges. 
Monter auparavont sur l'arbre a cames la doville de 
montage EFEP 297 (cdne de 30) afin de peer le joint 
d étonchéite (fig. 7). 


Sortir avec précaution l'arbre a comes portant le polier 
intermédiaire (fig. 8). 


P ; 
Enlever la vis seston des poussers:< 6 golet (attention 


av joint) (fig. 9). F C 


” 


\ 
nay 


2 vp 
ye 
we ' " 
mn 7 


oe : _) 
Maintenir fermement les poussoirs a golets a l'aide de lo 
pince pour EF 8163 et rétirer les arrétoirs (fig. 10). 

; * ‘i os $ 
is 7 
o . 

‘ v 
Enlever les poussoirs: a golets (en utilisant la pince pour 
poussovr) Ng, MW). ; 

i 4 

4 ; 


§ 


4 


a 


. v : : ; : 
Enlever tes cuvettes de ressori inférieures avec les pistons 


de pompe (utiliser éventuellement lo pince G piston EFEP 
* 239), ainsi que.les ressorts hélicoidaux (fig. 12). 


=, 8% 


Soltot y extroer las topas de los cojinetes en ambos tados 
de la bomba. Empleor para ello un‘ dispositive de ex- 


traccién de tipo corriente en el mercado. o el EF 366 en °° 


“tombinacion con el estribo de apoyo EFEP 264 y espigo 
‘roscada EFEP 264/0/2. El estribo de apoyo debe usorse 
siempre, pues de no ser aki podria Peteriorarse el coji-, 
_nete correspondiente — a través del drbol-da levas. Pre; 
 viamente debe colocarse ef el érbol de levas'el manguito” 
de montaje EFEP 297 (coro 30) <« como ‘proteccién del anillo 
de retencion (Fig. 7). bo. 


Socar cvidedosomente el orb de: fo Lng con = cojinete. 
intermedio (fig. 8): ™ eras 
oe ee: a) 


. Ses 
‘Quitor el Tornille: de. tiacion de los toques de rodillo 
- {tenerien cuenta el anillo de’ junta) (6a. 

; t 


” 
' 


Mantener firme el taqué de rodilto con el sujetodof 
EF 8163 C y quitar el retenedor de taqués (fig. 10). 


4 
mh 
! . ‘ 


Extroer el toqué de rodillo (empleor el sujetador de im- 
pulsores) (fig. 4). 


7 4 


& 


Sacar el platillo inferior del resorie con el émbolo de la 
bombo (en ciertos casos usar las tenazas para émbolos 
EFEP 239) y los resortes helicoidoles (fig. 12). 


Ko, 


‘9 Remove upper Spring?seot ond control sleeve with pen! 
segment (fig. 13). -\ 
/ SoS 


/ ~~ 


Remove / tetaining shockle securing the. detivery valve 
holders/(fig. 14).: ; ~ : 
/ : i 


/% . on oo “ 


- 4 ‘ ‘ 
ay o 
: ug , 
, 


Unsrew the delivery volve holders with special socke! 
wrench EFEP 346. Note “O-ring. Remove helical springs 
(fig. 15). P 


; a) es BL 
Remove barrel locating screws, note goskels (fig. 17). 


| 


Lift out borrels, note O-rings (fig. 18). 


oy 2 8 H 
' 5 a yay a ? ' 9 
as ' : ; ; ae + 4 : ; 
Enlever la eaveité de ressort fopenieure et les manchons ee ge 4 e Biot Page del fasorle y el manguito de 
de réglage portant lo IG dentée (fig. 13). oy y, negulagie In-con la cor Se'dsptode (fig. J. a ots 
ey Pi A cae 
2 i/t a 7 ies r at F - i 
a See an ee ae ne ee 
( ae ; Bi ees ey Sra 
i if i nef aU ay *y 
= ‘ : : : 2 i fae . ¥ psy ; 
Enlever les pattes de seep des départs de condvites Quitor las-' ‘ae de. aeuure de los’ conexiones tubulores 
(fig. 14). a, (fig. 14}. : tafe 
a : . i Le \ _ ; ¥. : : : 
fe I \ ts ; 
é fe ee ty oe 1 4 : | \ TP : z a : 
Devisser Jes raccords de conduites avéc lo clefa idoville : Deldnroscsr les conexiones e tubularse con la Have de i in- oe 
EFEP 34%. Attention oux joints toriques. Retirer les ressorts. | ssercion|EFEP 346. Tener en’ “cuenta ‘el anillo toroidal. Socor ; 
hélicojdaux (fig. Ds j ‘ fy ce los resortes helicoidales {fi. 15). ° ae en tect 
: pe \ , 
ae : : che 3 : Peet ee ae paneer Mle Se 
Fs : se ee Oe ' Su ee Pie oe oS . 
op ! i A : a ; ‘ Poa bey a ‘ ae F Bo alte alt a . . 
7 Démonter les soupapes de refoulement au moyen dus. ‘Desmontar ig Yelvulas de presion con el iausniavelvoles 
/  leve-soupope Ser tu ee 16). , i is Bf Sor Pl 16)° uhh 
i } aa y uae i ‘ 
t 1 . \ es i 
i , / 
! 7 j } 7 \ oe 
i : ne : i 
Ne gece 
] i ; \ : 
Retirer les vis de fixation des elements attention aux : Quitar Ilos torhillos de Hen de-los elementos, vigi- 
_ joints (fig. 17). 7! iF : Dae londo los onillos de\ junto (fig. 17). 
H 4 ; \ 
; \ 
; \ 
i -- yo OY 
! \ 
‘ \ 
i ‘ \ 
Sortir les cylindres de pompe en les soulevant; attention Socor hacia arriba los cilindros a la bomba, teniendo en 
L1 oux joints toriques (fig. 18). . cuenta los anillos toroidales (fig. 18). : 
3 ot ay ee ye : 


Loosen the contro! rack screw on th rear of the pump , 


after flattening the tab-fock washer (fig. 1” 


a es 
; \ 


wuhdige control rack. ' 


Remove oll existing threade Baile such o§ check valve, 
fuel inlet connection, ‘over bw valve, bleeder screws, els 
(fig. 20). fo oo 


* % - = - 
2. Checking £omponents ve 


ys 


All components should be thoroughly cleaned: .and 
washed (washing benzine}. Worn or damaged compo- 
nents should be reploced. Obviously, barrels an@plungers 
must not be replaced individually but only os complete 
plunger/barrel assembly units. The some comment also 
applies to the ‘delivery valves’ which likewise are only 
available as complete replacement units. 
: 3 

- WE.the roller” toppets and coushaly show: severe. wear, 
“these should also be renewed. Reploce damaged beor- 
ings. In every instance,dlwoys renew entire bearing (races 
ond.toper roller. beoring). The outer bearing race can be 
pulled from the bearing-endplate using extractor EFEP 252 
in conjunction with extractor bell EF 3398. ae. 

If geor seg fents or Sool sleeves Hove: soe or if 
the slot for the plunger foot is worn, they ‘must also be 


areplaced. Whenever installing a new gear segment, be ee 


sure thot a new control sleeve is also installed. 
/ he ok am 


/ ee oe a eee 


vA 


\ 4 : z : tS ae ent 

ee certain circumstances, the valvé seats in the Rous- ° ‘ 
g.must be carefully and uniformly: cut with hend reaner, 

Bi ef 8488 H. . : : 


fe A ae ase “ 
_ If he rock guide bushings require peirenlacina: use the ejec- 
tion tool EF 8517 for beghings’ without thread and the pin 
wrench EF 8432 for bushings with thread. After installing _ 


~ new| bushings, . Abese most, be smoothed saith reomer 


» EF 8159. f staan ae 


es a ae aes 
1. s eee 
“Any raploced ‘bite must ake. be cleaned thoroughly ond ; 


all moving parts must be submerged in test oil 01 él vi 


. ries to omnia A 
\we 3 


Nos ‘ . : 
Renew all gaskets prior to assembly. > - 
Further details concerning for checking components can 
be logically taken-from instructions VOT-WJP 101/4 B. 


‘a 


“oRitention: Note aeemite numbers (see VOT-WJP 10V/ 
1B). 


es 


Fig. 2) 


3. Assembly 


Sete pump housing to vise, oat insert On -tings into 


housing *) and insert pump barrels. Location groove tov 

wards front). Insert barrel locating alii do not forael 

the gaskets (fig. 21). ss Se es Re ' 
tee a ae J i . o 


*) Attention: The O. “rng ‘is*placed nla: the’ housing ond». 


not slid over the barrels; ‘otherwise, it'will 


sheor. when the . barrel is ‘inseried- yond 
thereby, be unservi¢eable, eu a4 
ee 


The delivery valves and-valveholders misbbe inserted j in 


+ correct sequence (fig. ale Gee 
6 ste 
oa . We ae eset | 
“ m3 * 
sone ry : 
os » : ae + 
ae i 
im a \ \ 
ic . 
a Fa . 
7 . ww 
if : 
us ° 
> fee : 
Insert plungers and check for easy movement. Leave 
plungers invposition and insert metol plates similar. to 
former toppet plotes but inverted. Connect /compressed 
air‘tine to inlet odaptor, close all other threaded fasten- 
ings and check pump fer leakages. For this purpose, sub- 
a merge pump into tonk containing test oil (fig. 23). 
t : f 
Leokoge test pressure: 2.5 atm (35.6 psi). 
se JOS > ce 


wa 


ca d eer 


saree 


Fig. 24 


we 


After SS acisiee ond successful test remove pune plung- : 
ers. 

Install retaining shackles in thes ‘correct order. nen 
control rack and screw lock screw into reor of pump. 
Bend up the tab-lock washer. 

Check control rack for easy movementffig. 24). 


s ts 
Install gear segments and control sleeves so thot with 
the rack in center position oll clamp slots foes: directly 
forword (fig. 25). 


Install upper spring seat and helical spring. Insert plunger 
and bottom spring seat (opening of spring seat. facing. 
downward during assembly). Make sure that the’notch on 
the plunger foot faces forward (fig. 26). . mY Ws 


Insert roller tappet with locating groove to front (fig. 27). 


é ” 


Push up loppet unfil it cdn be held with the. i666 Ider 


atT, 0.<. = (fig.2 


Install locating screw for iffe roller tappet, note gosket. 


* Oo. 
Secure bearing endplate on one side, ‘noting the O- “ring, 
and insert the camshaft - at this. stage without- inter 
mediate beoring. facie OE 

Install assembly sleeve onto the camshoft for protecting 


the oil seal (fig. 29). , 


. \ 2 ’ 


Attention: Notch on comshoft front face. 


L4 * Fig. 26 Note assembling number. 
> 45 
- 12 - : 


ne 


a 


‘Ifthe above tolerance cannot he obtained, correct by 


. 


Check projecting length of camsholt. For this purpose, 


"place measuring block EFEP 347 onto’the drive end taper 


ond measure the distance with a vernier. The length must 
be 19+0.5 mm. If it is not, it must be obtained by placing 
shims on the camshaft (drive end) pull off ball bearing . 
inner race (fig. 30). * ° 


« oy ee o 


a4 


Meosure comshoft end ploy after screwing the end ploy 
measuring device EFEP 331 with diol indicator’ EFAW 7 


‘onto the drive*end taper..Permissible end 3s 0.02 to 


006 mm (toper roller bearing). Me fe 

installing shims onto the camshaft opposite the’ drive end. 

Here, as for adjusting. | the projecting length,’ pull off the: 

ball bearing race. : 4 

Insufficient end ploy: Insert ikinner washers, .5 

Excessive end ploy: Insert thicker wosher®figf 31), bye 
; ba 

, ‘@! 


After completing the comshoft end play adjusiment, 
remove the camshaft again and install the intermediate 
bearing. The cogtact surface of this bearing must be. 
‘coated’with Ft70 v1 before installing. Reinstall the-com= 
‘shaft (assembling sleeve). Install the be a eaaiolote 

_lnstall . the coupling; do rget the key and lock 


ee Reno et holders (rotating camshaft while _ 
a). ‘Screw i in bottom plugs. 


» og 
Install retaining rail for top spring seats. Screw the cover 
on (fig. 32). 


Fig. 28 


le contrdle, terminé et résultot positif, “‘Yedemonter les 
pistons de pompe. : ’s. 


Manter de moniére cortecte les poftes de sécurité. Intro-” 


duire la tige de régloge, poser. l'arriere de la pompe la 
vis de sureté. Rabotire lo tole de sécurité. 


Veiller a ce que \o tige de réglage fonctionne oisément - 


(fig. 24). : ys Cie 
J ; o 

: . ‘ ~ Be : 
Monier les couronnes deptées et les manchons de réglage 
de maniére que pour une positidn moyenne de lo tige de 


réglage, toutes les fentes de serrage: soien} exactement, 


tournées vers l'avant (fig. Oh. 
eer 
a ee ” 0° 
Mettre en place les cuvettes-deressort supérieures et les 


ressorls hftlicoidqux-lafroduire les pistons et les ‘couvettes 


de ressort-inférieures (au montage, ouverture de jo cu- 


. — 
ae ae 


4 


” 


vette vers le bos) en veillont 6 ce que l'encoche de fen. > 


troineur du piston sort dirigée vers l'ovant (fig. 26). 


Mettre en place les poussoirs 6 golet, roinure de fixation 
vers l'avant (fig. 27). 


a 
e 


f 


g, 
a 


Soulaver les poussoirs de maniére a pouvoir . ‘les soisiy. : 


avec les arrétoirs et les maintenir ‘av PMH (fig. 28): 


o 


Poser la vis de fixation des poussoirs J galet; attention, 


aux joints. f x 


‘ 


Mage 
ve 


ar 4 . 
Fixer d'un coté le couverclé de palier en foisant attention . 


ou joint torique; introduire arbre a cames, d'abord sans 
palier intermédiaire. 

Enfiler la douille de montage Sur Nacbis fs) comes pour 
protéger le joint d’étanchéité (fig. 29). 


s y 
cd 


. 


Attention: encoche du célé frontal de l'arbre o cames; 
~ respecter le chiffre d’ assemblage. 


a aes 3 : a 8 


, i 24). 


_--7Fegulacién todos tos ednuras de fijacién $9 holten, exacta- ae 


Fig. 29 
6 es ; 

Si el ensayo da resultado Positivo, se desmontan otra ver 

los embolos de la bomba. . ae 


: Montar en posicién corfecta its de seguridad. Colo- 


cor la Yarilla de regulatién - y disponer el tornillg de, 
; seguridad: en Ip cara posterior de la, bombo; Doblar lo-— 
_chapa de seguridad. Ee 

. Vigilar que leXarilla, de Aegulacion funcione suavemente 


, AY : Ser jcc : < ie 
Montor las a3, dentados anguitos de regula: ....” 
eee iy olga 9 gul ‘ 


cién;"de forma que bn la: pgsicion edia de lo vorilla de’ 


rhgote hacia detonte (fig. 25){ * i 


ae 


“ih los ‘lari isuperiores ies los resortes y tos ree 
sortes “helitoidales. \Coldtar'los-émbolos y los platillos ’ 
inferiores de los resortes (al, montor poner hacia abgijo | 
- lo abertura del: platillo dé re Gcte), vigilando que laYen-;’ 
“tolladura af talén del ém old. quede hacio delante 


oO (fig, 26). i 7 ee 
4 ; ie ae eel of 
Colocor los toques de rodillo: on las tonuras de fijacién: 
hacia delonte (fig le i. Soe -. 
* % % e ‘ ° a 


“Levantor los ‘toqués de isda ve _puedark, sujetarse con Se 
el retenedor y monténerse en el punto muertb qupeniar 
fig. 28). Ey tle © | ae we 
Colocar el tornillo de fijacién Lh los taqués de rodillo, 
teniendo, en cuenta lo Blencele dp eslonauerdad.' U 


Fijor en on “costado la topo de calikele, Seniehde en 
cuenta el! ‘anillo toroidal, e introducir el arbol ge levas - 
primeramente sin el cojinete igtermes®. é 
Para proleger al anillo de retenc|én- debe colocérie ‘el 
manguito oe montaje en el drbol 3a levas (fig. 29). 


er ae et Seecuitin, 


‘ Atenefea: Ld ronura va en el lado} frontol del érbel de 


-13-/ 


, levas. Téngose en cueniq el numero de mon- 
toje. 


yectores 
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Al ea 
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dispositivo de ensayo de in 


-~ ~Remo 


; 


vers le dispositif d'essai des injecteurs 
Quitgr 


‘0 nozzle tester’ 
a enlever 
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in the. | ae 


6 obturer 


pump housing (fig. 33). 
" Close of © 


drop from 15 atm. to 10 atm. (213 to 142 psi) requires more 


Check oil block for-leakage. Remove pipe from oil inlet 
valve and connect the pressure line ofa nozzle tester such 
as EFEP 460A (close off return). Remvove check valve ond. 
* apply pressure. The oil block is leakproof if o pressure - 
than 6 seconds. Subsequently’ reinstall check valve (fig 34). 
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“correct order and install onto 


5. Tools 


4 


F . : "5 aftss 


EF 8498 0681240048 =o Vise “a a For securing pump . 
EreP 351 0681 240043“. . Clamping bracket, - > For 8... 12-cylinder pumps. 
EF 8498/37, i 1 683 002 001 _ J. Rod ; . ; 


See te ee lage te es ig Ripe tees oh 


_ EREP 356 “1687951 on. ee Slotted ring spanner - "For turning comshéft and 
: Ot al 7 fo Ls : applying Q counter-torque 
CA ' a while loosening the coupling 


EFEP 312 atari eae ‘ Tappet holder a as For holding r roller: toppets ot. 
ons >» 
< : ae ‘ . va. T.0.C. 


oe 
a 


\ EFEP 16 (M45x1.5) 0681442 001;1" , Extractor SSS extracting coupling 
pEFEP 249(M 42x15), ~ + 0681 340005 FE ogg Ts AR. a 


‘EFEP 3 37. 0—~O” F ct 1687 950 022 cated Pin spanner attachment : ia *F For Tooleting and “lightening : 
fi ; : “bottom plugs and the stud. 
a Oe i ¢é _ BFEP 264:0/2 : 


EF 366° "0.681 369011 71 Extractor Ban “For withdrawing bearing 
\ : . Se Se “|. in conjunction with =” sengele! es”: 

EFEP 264 : 0681240038 _ | support bridge 8 

EFEP 264/0/2 © 1 683 521 004. _ and stud 


EFEF297 7 i "1 680 390 007 oe . Assembling sleeve For -prélectiag| the oil: ‘seqle i in 
apo aos (30 mm dio.} .” the*bearing endplotes 


re Pare aay 


EFBI63C 8=——(ité‘é«t‘ BT ISVODS «© | Topper forceps ~~ == For removing ond installing 
\ : 7 f ° io roller tappets Se 
. eS oo Os ot Piet eet . 4 . ieryhttie tee ene” adluk aaah a Mats. iis ahindaceani gre . 
EFEP 239 1 688110 005 | ; VP ae For removing ond instolling 
Saas coats _ pump plingers -— as 
\ Le Mase) Ps age ~- ete : a -- Bae rere a 
EFEP 346 ; 1,680 360 004 ~ locket Wench with teeth For removing ‘and: ‘installing 7 


: 6 x 30} ate ; Za the valve holders.” 


Seria ee ea tpn ats an Sng teres een om ea a 


EF 8097.8. ee 0.681 340 008 a alve lifter es oe ei removing delivery volves : 


EFEP 252 _ 1 687 965 044 - ‘T. Extractor Ma _ For installing taper-roller 
( i i. RE a rn ere ’ bearing outer races 
EF 3398 | Sa 7 V660 506 005 Extractor bell Sada oe (NKL 571302) 


“a 
‘ 


EF 8488H ain ae "1 687910010 - Valve seat reamer | ee For grinding ‘delivery valve 
Joe 7 Mee am Swe sedts. 22 


oe z : ee apge eXS 5 4 
tin, je haahaed welenge ‘ PPROd, Tis mae s 


EF 8517, , * a “7663 104010 - , Ejector tool 2 ee - For removing. efitrol rock... 
EN ce oreah aveast Seta Pes Be SRN ae guide bushings without thread 
; a 


Pin whenchy a, : ripe 18 Bg, releasing and tightening 
; ot, Sek : ease guide bushes with iniees 


y . ' ‘ i 3 - 
im oy «GRE st 4 ~ 


eFsis9 | 7; 1687 907 ; : Reamer 1 va otoen sealing rack guide ~ 
; Ea gett a aie Sie _ aShings:. : 


“ H 


EFEP 347 | "1682310019 + “| Measuringblock + = =———“For measuring projecting 
ae +. fength of camshoft 


0681 440019 End ley measuring device 


EFEP 33) 


\ 
l 
1 
\ 

\ 
1 


For measuring camshaft end 


et SSS eee atl ays ye te Me ie tee SE eel ge play . 
1 687 233 011 ' Dial indicator * se : 


e.g. EFEPSOA }. 9.681 143 007, ts 7 Nozzle tester” =r leakage test of oil block 
J a 
( J ~- 


* of commecilly ovoiloble / ov de modéle courant / 0 Corriente en el mercado _, 


4 . -18 - 


Monter sur le carter de pompe le filtre d'huile de barrage 
ainsi que la soupope d'amenée d'huile dans le bon ordre 
(ftg. 33). 

Verifier létonchéité du borrage d'huile de fuite. Enlever 
la conduite de la soupape d’amenée de I’huile et rac- 
corder la conduite de refoulement d'un dispositif d’essai 
d'injecteurs, parex. EFEP 60 A (obturer le retour): Enlever 
la soupape de retenve et mettre sous pression. Le barrage 
d'huile de fuite est étanche s'il faut plus de 6 secondes 
pour que la pression descende de 15 4 10 kg/cm?. Remon- 
ter ensuite la soupape de retenve (fig. 34). ; 
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4. Tightening torques. ° 
The tightening torques are to be taken from WJP 101/14. 
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4. Couples de serrage 


oS 


retroces®). Quitar la sdivula de retroceso y bombear. eI” 
bloqueo del aceite de fugas es estanco si ef descenso 
de presién, desde 15atm. ef. a 10atm. ef., dura mas de 
6 Segundds. A continuocién, montat otra vez la valvula 
ge retroceso (tig: om mes 


\ 
wy Bee 


; o 
aN 


a 


Appliquer les couples de serrage donnés dans Vimprimé WIP 10V/1o~ 
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4. Pares de apriete : 


Los pares de opriele se tomaran de WJP 101/1a. ® 
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Repair and test tools 41 


VDT-8MP 301 / 10128 
for PE IO A.. $ 2362 | a 


fGen ee Ed .10.1972 d 
oe yee Translation of the German 
edition of 6.7.1972 
To AV/S . A 
A special type A pump is installed in 
the MAN engine D 2530 MX. : 
This type of pump with o special pivot 
lever flange and internally fitted beor- 
ing -end plote is interchangeable with 

the ‘normal A pumps. ' 
Test tools required: y. 


Vise, drive end 
Qty. 1 1 688 030 095 


Vise, governor end ne quae 
Qty. 1 “1 688 030 044 ¢ 


Driving flange 

from KDEP 1033 (Fig 
Repoir tools required: : ae Sane: 
Puller KDEP 1033 (Fig. 2). fig=) ; ee ee 


fy 


|) ae 


Since the fastening studs on the drive end of the pump housing ore not machined, it.is recommend- 
able to use a pointed instead of a spherical screw together with the clamping parts to fasten the 
pump in the mounting stand. ss . OSE oe tate 


This screw should be made as shown in Fig. 4... -- 
Puller for bearing end plate in pivot lever flange (Fig. 3): 


This puller can be made according to Fig. 4 overleaf. 


Sey mi 
1-3. | 3 | Hexagon screw M 6x80 DIN 931-8.8 
| 2 --| 1 [Hexagon screw -M 12x70 DIN 933-8.8 

po ee 


Puller flange = moterial C 15. 
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OBERT BOSCH GMBH . eo 
schuftsbereich K-Ausrustung 


' “Handel 
Kundendienstschule 
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Miss 
Only for use within the Bosch orgemzation. Not lo be communicated to any thatd party. 


e- | 


TAPPET HOLDER KDEP 1068 , VDT-1-413/1001 En 
for PE(S) 8 MW.. fuel-injection pumps. - "9.1981 
e 4 : 
f. “ TOK 1981 
y . . : 
/ es t, / 
7 Seg Zé 
/ Wodi fication to the tappet holder KDEP 1068- Be . 


The tappet holders for fuel- -injection ‘pumps of tne PE(S) 8 MW.. ‘of series 5 1000 
with camshaft with back-kicking prevenn ian nave to be moa iacs on /the guide 
surface pee drawing). 


Please note: 


Since we ‘are concerned here with an aged part, the nodificatio otk n must be’ a 

carried out\on* a ry eles machine. ea 

In future ew tappet hol e 

already incorporated. 


AAAS 


IZZIE 


Geechéftsbereich IH. Kundendienet. Kiz-Auerbstung : : i ; 
Bosc © by Robert Boech Grp 0-7 Sty 1 1, Posttach 60. Printed in the Federe! Republic of Germany. 7 
\morime on Republique Federale 6’ agra par Rober Bosch GmbH. : | con 


eS 


| 
| 


rs KDEP 1068 will, be delivered with his modification ; 


Onty tor use within the Bosch organization. Not to be communicated to any thud party. 40 46, 58 


LOOSE BEARING END PLATES AND DAMAGE TO ‘VOT- I- 410/105 En 
BEARINGS IN PE..P..S FUEL- INJECTION PUMPS ‘ 45 1983: 


(SERIES 3000) FROM MERCEDES-BENZ COMMERCIAL [Archie VDT]. 
“VEHICLES WITH ENGINE, OM a2..0 41... 4 
25. NOY, 983 


o 


3 Cases have been, reported of loose serie: ~end- plates screws and damage to: 
im PD 343), in the. above mentioned fuel- -injection pumps - (up to date of manufacture. 
_ FD. 343 


. / 
ff ‘ ~~ 


_ If such fuel- angeetions pumps canpbe ascertained as Wavinadioose paSeOning: screws 
or bearing end plates, the following procedure is to be. adopted: -_ > ; 
I 


“7 Make a vysue) check of the bearing end plate seat in the “housing, for. wear. 
Replace the, pump hous ing with the damaged seat. aon aa gee 


Use a i) tap to free the thfeads of the: fastening screws in the, pump 
-housing/from adhesive remains. : it 
Repaty damaged threads by means of screw- -thread inserts. Bf 

” Rép ce bearing he plates, sores didetngt indicators, Fastening, Screws and 
was ers with the following’ new parts: ag ; 


5 ; ca 

Part No. igre Designation i me Noe of. itens " 

2.415 551 072 ° Bearing "end plate | 

2 914°559 101° Hexagon- -socket=pead- cap screw... 

2 410 13 006 Seal ring 

2.411 3317038 Indicator 

2.916 693 005 Spring lock washer 

2/541 061 191 Hexagon screw M6 x 10 ) 
The tightening eopaue for: ‘the hexagon-socket- ~head- -cap screws 1S 10. - 12 Nm. cae 


When repairing pumps with damage! to the bearings on the © governor: or. ‘drive . 
side, you should also poe the new parts listed (see microfiche for bearings). 


When repairs have been complefed, you seule: check. ‘the port- closing marking we 
and correct it: if MEcessalys ok, 


40 


During ‘the warranty period, repairs will be Gia out free of charge. ree 
this period a fair deal” application must be made. td . 
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lmeprimé en République Féederate dAbemegne per Robert Boech Gmo 
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The damaged parts which have been removed should be sent for examination 
with form G 20 and delivery slip aye 3 - 15 333 (from abroad form G 21) @ 


V 


to: 
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oe K 5 / QSG oe ee 
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"7000 Stuttgart 30 ea Cree Ree 

West Germany. x . ce a ee ee 


» a 
9 ae 
rd) . \ 
a" x : / 
* Pe ja 
J é. : j 
‘ a i 
a4 
a 9 Pie = 
‘ a ts i ry 
? wee . oes 
: rs ; 
D es ’ Rope 
r) ; f nee, 
2 ¢ tee & (aah 
t Saag: & af 
. “ie ‘ aN i i 
Lae a) oe i 
~ = 5 ed 
re ! 
waa 
call 


VDT-Wwse 7111 B_ EP. 


Edition 9. 64 


REPAIR INSTRUCTIONS. .- 


H 


Petrol injection pump with mechanical mixture governor : 
PES6KL.. 0418076.: | oe 
"= a” | EPIRLA.. 0420090... 
PES8KL.. 0418028..| — / es 
: _ HF t 


rs 


oe - 


Printed In Germany 
Imprimé en Allemagne 


©) 


ROBERT BOSCH GMBH STUTTGART/GERMANY 


>» 
- 
re 
e 
o 
° 
v4 
a 
£ 
v 
4 
° 
e 
“@ 
z 
= 
> 
< 
re 
“ 
° 
« 
e 
. 
> 
£ 
v7 
° 
= 
a 
cs 
z 
ec: 
: 
e 
G 
= 
€ 
° 
v) 
. 
z 
o 
=z 
3 
° 
€ 
v4 
by 
e 
<£ 
= 
r 
€ 
=. 
F 
= 
- 
¢ 
e 
4 
3 
° 
vv 
. 
° 
= 
a 
- 
3 
° 
< 
cd 
« 
= 
. 
° 
a 
2 
M4 
ro 
° 
= 
a 
a 
2 
] 
> 
° 
e 
2 
° 
€ 
. 
° 
° 
2 
° 
vw 
rs 
> 
2 
e 
y) 
- 
° 
c 
» 
o 
€ 
2 
¢ 
° 
- 
z 
CJ 
2 
~ 
a 
° 
v 
e 
. 
) 
2 
ra 
= 
c 
° 
Vv 


1.4% 


- 1, introduction 
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_ 6 Tightening torques , 


2 Dismantling 
3. Examination and repair 
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. 
“ : 


5, Fasutes ond tole - 
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* circlip pliers. 


‘Clorip pump to swivellin 


_ solenoid and bracket *: € 
oan 4 . Fig.) 
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1. Introduction a i 


These instructions are intended to explain the dismpsting, repair of components and {assembly of petrol 
injection pumps PES...KL... with governor EP/RUA ..., these pumps having been enfployed for the first 
time on Daimler-Benz vehicles types 230 SL (PES 6 KL...) and type 600, (PES 8 KL. |). 


Whilst this injection pump is, with the exception of a few modification, the same as the established type 
PES 6 KL 70/320 R 9/22, the mixtufe ce eee new design. 


The illustrations show the most advantageous sequence of the individual operations. 


Prior to carrying out jobs described in these instructions it is advisable to becomd acquainted with the 
contents of the News Sheet on new prodycts VDT-BEP 701/1 EP dated 17. 4. 63, this |News Sheet fully des- 
cribing general design and function of the pump. | 
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2. Dismantling 


Vv 
ee 
2. 1. Mixture governor 


vise 0681 240 048 [EF 

8498) using mounting flange 1 688 040 009 (EFEP 

157/20) and. unscrew gévernor cover with starter 
i “6 4 


if: “ . 


Remove circlip from cap plate with conventional — 


Sat kigh Qo 


Remove cap plate, the three governor springs, 


spring seat and guide plate. 
a Fig. 3 
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pawites 


Remove ‘ring nut from camshaft using pin wrench 
1 687 950 012 (EFEP 187 A) (Oppose totation with 
slotted ring wrench 1 683 080 000 (EFEP my op: 
plied to drivé coupling). 


i) 


Fig. 4 
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Remove Flyweight assembly from, camshaft foper fs. 
with puller 1 683 103 000 (EFEP 337). he 


Fig. 5 


”) 


Remove flyweight accunibly: including com, thrust 
washers ond spring. gulf ¢) 


Fig. 6 na 
yh 
j ~ . ? 


. é 
Unscrew control rack head, taking care of notched 
disc and spring. 


Fig. 7 


a, 


= ‘¥ 
Release control lever f dot ce remove to- 
gether with torsion spring and th tyashees 


Fig By 


: “Unscrew hollow screw with open-ended spanner 
ff (19 mm) — note O-Ting and sealing, washer - sub- 
sequently removing swivel lever and lever shaft 
obliquely, inward: . 

Unscrew control fever’ stop bade: 
ws : Fig. 9 


- a - te ‘ odd ° 


Remove retoinet from starting lever spindle. Un- 
screw spindle and withdraw starting lever with 
torsion spring and Compson spring to roller 


@ 


lever. a ; 
a ba ; a 
\ - o Fig. 10 
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: Unscrew cover from compensation unit, remove 


altitude sensor with compensating washers and 
coolant thermostat with its control valve housing. 


Fig. 11 
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After pressing correction lever down, remove prop he 
plate with thin-nose pliers. 2 i 


Fig. 12 ie oe el 


Remove retainer from balance leyer bearing pin. 


Press down on balance lever guide, turn. lever- 


slightly and remove sideways. is 
Remove guide with ats spring | land spring seot 


through top Hole. Release lock) nut at bottom of | 


pin for balance lever guide and remove pin. 


Fig. 13 / 
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Remove tension spring for correction lever and 
retainer from correction lever roe Take out 
correction lever’and rocker. 


Fig. 14 


2.2. Pump ! é 


Remove pump cover: boseplote,, delivery valve 
holders and clamping jaws for delivery volve 
holders. By rotating the camshaft, bring the indi- 
vidual roller tappets to TOC position and tock wilk 
toppet holder 1 689999 136 (EFEP 308 A). (The 
ground face of the tappet holder should point up 
wards.) 


. 


Fig. 15 


a. 


Q 


cover. With two screwdrivers applied behind drive 
toupling, free gamshaft complete with bearing 
cover ond withdraw carefully. ae 


o 
i 


as ; * 
Unscrew securing bolts of drive-side bearing 


aes ~ Fig. 16 


Unscrew ocating screws for roller topes from 
rear face of pump. ¥ as 


* Fig: 17 


“Tilt pump towards rear ond initially exert slight . 


pressure with toppet clamping tool 1 687953011 , 
(EFEP 458) on roller tappets so that tappet holders 
can be withdrawn and subsequently roller tappets , 


removed through base of" pomp. and.stored. & 
, Fig. 18° 
. v 
@ . a : 4 z 
ae , 
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Iti is ade oble to: diamostt the fQ kitdppets, os 
also afterwards the barfel and: plier assemb- 
lies, plunger” springs, guide ssleay ES, delivery’ 
valves, delivery valve holders and beifrels in orde: 
from right to left or vice versa, storing these com- 
ponents in suitably sub-divided storage trays %so © 


"that these ports are subsequently re-assembled in 


original order. 
Fig. 19 
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* Remove pump plungers with spring seats’ ‘ond ? 


plugger springs and store. 
: ae 
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’ We ole, ISS : : 
Slacken clamping screws for guide sleeves: _ 
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Fig. 21 
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Unscrew delivery” valve holdeg, with socket spon. , ) 
ner (19 mm} ond stole. together with valve springs. “¢. 
. ener, : SER 
Fig. 22 a oS ‘ . 
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0 681 340 009 (EF 8117 A). . = 
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Fig. 23 
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Withdraw delivery. valves with valve puller ! 
ee 
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/Uastrew-barrel locating’ screws. 
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With « a ce ane from copper wire’ Siucéedi in 
> | borrel inlet: port, “withdraw barrels upwards: The 
. barrels must permit easy removal without the 
need for excessive force so © that ‘the inlet port is 


hot damo ed. Bo eae ie Paar 
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Mi fae ae ee me Fig. 25. 
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if the: berials canno, ‘be ‘semoved ecsily, tilt pump 
towards reor and. ress out barrels from below 
‘using punch (see Fig. 73, poge 21). 

Subsequently remove O-ring from barrel seat in 
housing with a hook tool. 
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With a pair of, thin: nose pliers hold gear segment 
. of guide sleeve and press guide sleeve out of gear 
“segment with punch (See Fig. 74, pogé 21), finally 
taking out gear segment. - ~ 
eg Fig. 27 


ad 


~ Unscrew locating screw for rack on rear pt pump 
and withdraw rock. 
Fig. 28 eer - ae 
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If necessary, the governgr housing can now be 
removed (exchanging ‘ball. bearing ring, setting 
bearing assembly dimension *b*).- . 
Remove the five securing bolts in the governor /, 
housing ond release spigot from main pump hous” 


ing by light blows (do not tilt!). “>, 
Fig’ 29 eo a © eee Me 
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To remove the roller lever from the governor 
housing, unscrew closbre plug from adjusting 
screw boré Gnd_screw in adjusting screw fully, 
using a small screwdriver. 


Fig. 30 , a 
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Press.out retainer at side of roller lever with a 
small screwdriver, 


Fig. 31 
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Remove second jeloiner with thin- -nose pliers 
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Withdraw lever ‘spindle? together wiih ae 


through adjusting screw bore (note the two set 
finally remove roller lever. 
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To sexchange the boll bearing; withdraw outer, 


beoring face from its register in the governor | 
housing. 
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. Fig. 34 
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Drow inner ball bearing race from camshaft. 


Fig. 35 
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3. Examination and repair (See also VDT-WJP 101/1 B, Section iv) ; oe 
J af =. 

All pump and governor components should be thoroughly cleaned in trichlorethytene. (oe benzine). 

Worn parts must be replaced and new parts must also be | thoroughly cleaned. . i 


Barrel and plunger assemblies, as also delivery valves and valve stems are in dividually lopped as'm 
ing pairs and can therefore-only be exchanged as complete assembly units. i 


i¢ 


if necessary, the barrel seats ‘in the pump housing can be carstully. resurfaced with hand ‘enillin cutter 
» 1 687 910003 (EF 8488 B). ' : i 


All lever linkage bearings in governor and compensation anit mst be carefully inspected, or any signs 
of wear and it is essential, that these ports are exchanged wh reven slight weor: is noticeable. 


’ Prior to assembly, all moving parts must be submerged: ii it OL Sky pay ye od 


Further details on testing individual components con be faken from instructions VOT. WIP 103/17 B. 
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With measuring device 1 688 130 025 (ere 413), 
measure bearing assembly dimension “b”. Place 
the inner. ball race with boll cage, previously re- 
moved from the camshaft, into the ball bearing 
outer race\in the governor hoysing, insert meas- 


_ ee Toppesite, end.. The distance from the top face of 


nus the thickness ofithe smernie plate is the di- 
mension “b”, 

(See also Fig. 76 with moditication instruttions on 
Reg re Doge oe 


/ ee \ 


* Fig. 36 oe ; 
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gasket). 
Fig. 37 as 


uring device and secure by screwing from the - 


the measurihg plate to the governor housing mi- » 


Refit governor housing (do not forget or damage ° 


uh 


4. 1. Pump _ 


Fit rack and secure With locating screw. _ Carefully 
place barrel O-ring onto its seat. For-fitting, the 
O-ring must not be pushed onto the barrel ¢ outside 
diameter, since. otherwise damage cannot be 
avoided. * « 


if 


. © Fig. 38? 


Tilt pump towards rear. : ; 
With o pair of thin-nosed pliers bring gear Seg- © 
ment of guide sleeve into position from the front, 


Fit gear segment so that heo off ‘clamping screw 
is in direction. pump. side; 2 pnd/also so thot the 
centre punch marking | visibl¢ on the central tooth 
coincides with the céntre punch marking of the 
rack. (For reasons of clarity, * 
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mantled). / oe 
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i 
Place sealing washers on “eo Screws, 
enter screws and tighten lightly. 


a Fig. 41 
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Hold geor segment with thin-nose pl 


ba ahd ‘in: rE 
; - p SE Bibel 
troduce guide sleeve‘into gear segment. fr oe - 
low. eae i a ! 
F . us ° ve 
Fig. 42).-~ oA ; 
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In the assembled condition, the slot in the guide- . 
sleeve must be lined up with the gear segment 
clamp slot. ; - \ mie 
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Lightly tighten clamping Screws, pressing rack in 
direction STOP so that guide sleeves!and geor 


segments cannot come out of engagemen!}; return 
Pump to vertical position. 


are 
a 7 : i : 
< Fig. 44 : ra oe 7 ¢ 
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Insert delivery valves ond sealing rings. Screw de- 
livery Valve holders an. and tighten: withtorque 
wrench. (For tightening torque see page 22.) Fin- : 
ally fully tighten barrel locating screws. ce he & 
Fig. 45 es Ss at 
oe : 
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“At thi stage, ia rock fei easy movelment. 
For thi hee remove pump from vise and place 
! _en.wotk bench. Draw rack into. FUEL LOAD posi- 
, Hon an release. The rack must return into Posi- 
Miek tion. STOP under its own weight. Here’ again: ‘make 
certain that gear segments. do not come’ out of 
engogerhent “ rack. OE ea BEY 


: A Fig. 46 


~-Relit pump in vise\ Vanek tilt towards rear. 
"With. spring se6t pliers 1 688 110 030 (EFEP 457) . 
.- ‘g@ grasp spring seat with plunger and plunger foot 


ger moves freely jd its barrel. (ie nekessory relap 
lightly: with ‘tallow.)} 
“At this stoge, replace plonger in storage: 


ve, 
“ewe ‘ 3 een | 
: ™ Rta) x 


Shivers sages with sprifig seat and plunger foot 
* $pring in test oil and: again maar introduce 
into corresponding barrel.’ 


os eon “ Fig. 49 


spring, submerge in, test oil and test whether plun- * 
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' When fitting. the plunger, make certain that. the 
mark on the pliers, the opening in the spriag seot 
and the abbreviated coding with notch on the 
plunger vane point towards the front. The plunger 
base spring must have no slackness but must not 
be tensioned. a3 
Fig. 50 


wy 


ey a ry a 
After fitting the plunger with toppet clamp 
1 683 083 000 (EF 8184 B), immediately fit the cor- 


a 


movement. ah ; 

When fitting the roller tappet, this should be. turn- 
ed slightly to and fro with the plunger spring 
compressed until the two pegs of the bottom 
spring seat audibly engage in the tappet roller 
guide. If the pegs do not engage, the spring seot 
is at an angle and will be a cause of binding of 
plunger and rack. 

Now hold roller toppet in its uppermost position 
with tappet holder 1 689 999 136 (EFEP 308 A). 


Fig. 5] ; a 


ee 
Remove pump from vise and connect leakage oil 
bore to nozzle-test rig using an intermediate ad- 
aptor. Pressure drop’ from 15 to 10 kp/em? (213.3 


to 142.2 psig) must take at least 20 seconds. : ‘ 
Fig. 52 pee 


Se 


Connect oir pressure line to fuel inlet, close sec- 
ond inlet and submerge pump housing into test 
oil. Test with compressed air at pressure of 5 kp/ 
cm? (71.1 psig). Pump is considered tight if only 
on occasional air bubble rises. 


Fig. 53 0. 


responding roller tappet and check rack for easy | - 


Refit pump to vise and tilt towards rear. 
Hold roller tappet in its uppermost position with 
tappet clamp 1 687 953 011 (EFEP 458). Withdraw 
tappet holder and rotate tappet clamp together 
with roller tappet through 360° clockwise, ofter 
which the tappet holder should be re-introduced. _ 
The rack must move sufficiently freely for the now - 
pretensioned plunger foot springs.to pull the rack 
from the STOP to the FULL LOAD position. . 


Ad 


Fig. 54 
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Return pump to vertical position and screw-in 
roller.toppet gyide screws from the rear a the 


“ pump. 
“= 55 


2 Refit camshoft.. When fitting the camshaft make 

~ certain that the scriber mark on the bearing cover 
~ as seen from the drive side — is situated approx? 
imately 45° off centre line (upper left). < 


Fig. 56 
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With measuring device 0 681 440011 (EFEP 225) 
and dial indicator 1 687 233011 (EFAW 7) check 
end float of camshaft (0.1... 0.15 mm). exhange 
shims only at camshaft, drive end. ° 


Fig. 57 


Meosure toppet clearance with measuring device 
0 681 440 014 (EFEP 254) and diol indicator 
1 687 233 011 (EFAW 7): set diol ifdicator on ‘a. 


Hat surface to a given value and moke a note of 
this valve. 


Fig. 58 
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é o * 
Remove delivery valve holder ond delivery valve se 
with gasket.. Screw preset measuring device into’, 
position and.tighten lightly. By rotation of cam 
shaft bring plunger into TOC position. The-differ- - 
ence between the value now shown¥on tHe dial 
indicator and the value setpreviously rf» tamount 
to 07... 0.9 mm-lf necessary, correct by exchang-. 
ing the rollers in the roller tappet. vA oa 
It is advisable to measure -all 6 cylinders in\ se- | 
quence, note the deviations dnd “then exchange 
in ofte operation those rollers requiring correction. . 
Fig. 59 FO nd ae, 
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4. 2. Governor with compensation unit. 


Prior to fitting the roller lever, the:sjde play of the’ 
lever between the retainers should be measured." 
For this purpose, slide assembled roller lever onto | 
its spindle Place retainers in situ ond check side 
play with feeler gauge (max. 0.1 mm 
compensate with shims. 


” ve 
Remove retainers and take roller lever ‘from 
spindle, ee 


). If necessary" 


Fig. 60 


Fit roller lever with the number of compensating 


shims determined as above, subsequently secur- 
ing with retainers. 


4 


. Screw seine device 1 688 132 ear ea 
~ camshoft and lock in position by introducing se. 
associated pin through the bore in the side of the | 
.governor housing. .Serew in adjusting screw. f r, 

‘ roller” lever-shindle and turn until roller is situated 5 


in the centre of the V (See ‘also Test lnstroch ion — 
sg) aa 


Fit correction lever gnd teanst 
tion unit; screw rock’ head 


ed disc on to rack. ° - 2 Re toe 
Fit retainer for corré ion lever rocker ond cor: 


« . Fig, 63 
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Screw in pin for balance leve? guide. Lightly tight... 

en lock nut and fit spring seat, spring and guide. © 
Press down guide with finger.and fit balance leyer.. 
Fit thrust washer’ and retainer ‘to balance. lever 
bearing pin. 


-_ oe e 


Insert pin and secure with retaining screw. Fit prop 
plate between correction dever and balance lever. 


é ae Fig.65 + 
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Refit control lever ee swivel lever. Do not 
forget the sealing washer and O-ring of. the hol- 
low screw. ai 


Fit control lever stop bracket and guide buffer foe 


swivel lever in sontrol housing. _ ae 
Fig. 66 
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’ Fit control vee and torsion spring so that the nai 
of the swivel lever fixed to the lever shoft- “points 
downwards at approximately~45° towards , the 
rear infhe-idling” position of the: ‘cpntrol lever. 
“Measure end float of control lever. ¢ ox, & 2 mm). 


Fig. 67 a \\ 


Fit starting lever with-torsion spring, fit ¢ re 


Niner: 
and check end floot (mex. 0.1 mm). ae 
Engage tension eRnag in roller lever, 17 


" Fig. 68 ” 


Fit flyweight assembly, cam, thrust washers and 
spring to camshaft. Previously enter ball head of 
swivel lever into bore of com. 


‘Fig. 69 


Holding drive coupling with slotted . ring. wrench 
1683080000 (EFEP 119) to prevent rotation, tighten 
ring nut on camshoft with pin wrench 1687950012 
(EFEP 187 A) land a torque wrench. (See page 22 
for tightening! torque values.) 


a : ; 


“3 Fig. 70 
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Place packing washers under buffer in governor 
housing to ensure that swivel lever has as little 
play as possible (max. 0.1 mm) but can still move 
freely throughout the entire adjustment range 
without binding. (Move control lever from idling 
position to fu ! load position.) 


ts . Fig. 71 
rd 


Fit ‘cap plate with springs, spring seat and guide 
‘plate into flyweight acne ens with 
- circlip. High 
Refit pump baseplate. ; 

f 


Fig.72 
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Remove pump from vise and test. The remaining! components, such as control valve housing with coolant. _ 


thermostat, altitude sensor, governor cover with starter splenoie cover. of Speen en unit and pump 


cover are. fittes during or after: the test. > ee “8 Sa 
The elecricof and mechanical sdlues for the starter solenoid Ge) “ka VDT-WPE 70/1 SH. 
ved i | ae ee a 
/ 7 “ 


“Puller bell 


5. Fixtures and Tools 


ee o 


oY 
Swivelling vise 


Mounting flange for EF 8498 


Pin wrench 


Intermediate adaptor for EFEP 187 A - 


(with 4%” external square) ~ 


Slotted ring wrench 
Puller . 

Puller 

Toppet holder . 
Puller . 

Assembly sleeve 
Toppet clamp - 
Tappet clamp | 
Valve puller \ 
Spring seat pliers oe 
Hand anilhing cutter 
Measuring device 
Dial indicator ° 
Puller 


Puller clamps 


Measuring device’ 


1 


*@ 


WEF 366 


_ EFEP 


. 


ve . . , 
Former designation . 


cF gag 


‘ 
EFEP 


EFAW’ 131 


EFEP 119 


‘ 
}- 


& 
we 


EFEP.. 337 


erer 308 
cy 8132 . 
“éFe 8 . 
” EFEP 458 : 
cr” site 


EFEP a 
ON 7 
EF 3645 
“F aioe 
EF 3043. 
EFEP 254 


157/20 °° 


187A 


uv 


i. oe 


EF BN7A 


Sh 


| 1488040007 


= 680 390 002 — 


Part No. 


1688 120017 s 


~ 


1687 950012, : 


1 683 080.000 


0 681 369.011 _ 


683103000 % 


fora 
tie ft hee 


1689999136 


/ i ae 
0 681 342 002 - 


1680390004 “ 


1.687 953.011 


1 683 083 000 
0681 340009. 
1 688 110030 * . 
1687910003 
0.681 440011 
1 687 233.011. 
0 681 369 014 
- or | 
1 687 965.008 | compre 
j available 


1 680 506 003 
se : 


0 681 440 014 


5. 1. Auxiliary tools (for manufacture by user) Material: Resitex or similar 


~ ry 


For pushing borrel out of guide sleeve. ; 
Fig. 73 ‘ tea’ , 


 D 


- £ } eis a he 
- For pushing guide sleeve out of gear segment. 
Fig. 74 . Zi i ae ee ae 


wie 
ant . 
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Fig. 5 


These auxiliary tools are identical Yo those sseniones in VDT-WJP 111/5 B eres 2 kts, .) ond 


therefore already be available! , ‘ ! Se” ae Gite \ 
= : ae «- sha PA , M ‘ Ps 
Measuring device, below consists of knurled screw and Henge for megring bearing osfembly d men- 
* sion “b’. : : Bo ah 9 hughes / 7 
or Be a ee , 


/ 
Modify bore (6 mm dia.) and iat of ured screw, if a geosuing device’ is ‘ready ovoiloble, i in pc ee 


cordance with sketch. oe e : ‘ 
i ee uae 
Knurled screw EFSR 3 Y 2 X hile a 
Dimension “b” cans i * ee aes, 
' ER ee i ws ; ig . 
P : » wo Se Be : 
\ ie Governor housing. - e . 
; NN ag . r : ‘* . 2 
; E wh fe a : he 2 3 . Bcrert 5 tap 7 as 
Shi ISS Flahge EFEP 413/0/1, St os 
‘ toy ye : we e i * 
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\ ow 
Vernier \, | S 
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t f ’ @ ee | 
° Fig, 76 | 
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6. Tightening torques in kpm — 
Clamping screws on gear segments 


Ring nut for governor unit 
| 
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Securing bolts for governor housing 
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ap . io Section C-D 
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va : Tension spring 
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"Spring washer 
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Governor tbr|ogs 


é wo " / a < : 
Governor cover Flyweight B > \ Spring seot - 
: Bg ' . » / 
| Flyweight holder 
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Section P-Q. 
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Section. 3-K. 
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Linkoge lever . : Rolie lever -*“ Adjuster brocust 


_Tontion spring Section A. ‘pt Lie; 
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Roller ’ 
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Comon |< ; 
camshaft \ Camshatt Bearing Spring 
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MW" Diesel Fuel Injection Pump _ Ai aie 4 OE Gition 8.1974 
: ; ; i Transtation of 
, German edition 


_ of 10. 7.1974 


ae “é oe ¢ i } 
A new Bosch diesel fuel injection pump, the “MW”, is "Construction and Operation | 
being fitted, together with the “RW” mechanical me Poe 
governor, in the new Daimler-Benz vehicle with a 
5-cylinder engine (OM 617). m ; ne 
The fuel injection system consists of the following major, ‘ Fuel injection pump as i 
components: « : 
: : The delivery and metering of the fuele ensues jee iding 
Fuel injection PES 5 MW 55/320 RS3 , to “the familiar working methods of Bosch fuel : 
pump: PES 5 MW... RS 4 USA model “injection pumps. | ; i nn 
(green nameplate) i 2 a 2 
‘MW = pump sizé M, heavy-duty The special chayacteritics and properties of this fuel 
‘ s  jnjection pump are: ; 
Mechanical RW 350/2200 MW 2 es ice 
governor: RW = governor with tensioning lever. tinoe hu creosn oe cie wal bareland ‘valve 
_ MW = governor for pump size “MW” “assembly asan in inaapement subassembly. 


~ 


. 


Supply pump: FP/K 22 MW 3. "4,4 Closed die-cast st stress free housing, with base covey. 
! i 


; MW = supply pump for pump size 

‘ The basic adjustment to the fuel delivery) is made 
externally by turning the barre! and valée assembly, 
and that of the port closing by placing. spasers under 
the holding flange Sf the barrel and valve assembly 


Control rod with ball linkage, non-chip metal formed. ’ 
cane im 

Stiffer camshaft, torsion-proot and resistant to. 

bending. Makes possible high injection pressuré and — 


short duration of injection: | vo a 

» Me 9 a ; Q 

@ No adjustment of the axial play’o the mshaft 

necessary. Yoo. ee © ‘ 
7 


e Maintensnce-tree through connection 10 engine 
"lubrication system. : : L 
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eo 


e Choice of mounting position of partly’ eee 
"automatic timing device. ‘ 
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‘Notes to Fig. 2 ee 


1=Camshaft - 
2 = Roller tappet 
3 = Helical compression spring 
4 = Control sleeve 
5 = Control rod 
6 = Control edge : 
7 = Plunger and barre} assembly — 
8 = Adjusting plate 
9 = Delivery valve assembly 
10 = Delivery valve spring 
11 = Holding flange 
12 = Barrel and valve assembly 
13 = Control lever 
14 = Cover - 


' 
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2. Mechanical governor , Notes to Fig. 3 . er 
The “RW mechanical governor is a maximum- @ = Speed droop adjustment 
minimum governor. It can also be produced as te Oe Nominal speed adjustment 
ariable speed governar type “RWV"” for other Q= Idle adjustment 
/ vehicles. _ O= Full-toad adjustment for RWV 
/ me 7 S= Driver 
/ The special characteristics and properties of this 6 = Fulcrum lever. 
/ governor are: : 3 : ' 7 = Linkagelever =, - Coe 
/ , 7 en: ; BE cloner levee MoM aeeecae 
: @ Alladjustments can be easily undertaken after . ; 9 = Control rod | ‘ 
removal of the governor end-cover. - . 10 Linkage point 7. 
; ® Pneumatic shut-off device esanaiied by switch in 11'= Helical compression spring spy he ee 
aed , Steering column. {Vacuum pump — control valve in 12 « Sliding sleeve te OER Boe Le 
steering column switch — pneumatic shut-off device). 134 | Swiveljever. 
. i : ; 145 Drive plate. |. 
@ Speed- “dependent, mechanical regulation of starting Se ‘Needle roller bearing. 
fuel delivery. Ge “Flyweight 
@ Various possibilities on the upper side of the governor We = Rubber cushion 
for fitting ancillary devices for characteristic curve 18 = Leaf spring “i 
correction. (Altitude compensation, manifold. * -  I9= Bell crank. — 
pressure compensation, temperature compensation). 20 = Governor spring ‘ 
é 21= Adjusting shaft 
° The governor is very powerful and this results i ina 22< Controblever 
‘high degree of regulating accuracy. : 23 = Edge cam for RWV 
@ Non-chip metal formed governor parts. 24 = Idle auxiliary spring 
‘ : P : 25 = Tensioning lever 
e : . 
Flyweight assembly damped against vibration. 26 = Driver screw for RWV 
© Control lever only needs to exert very low adjusting . ~ 2? = Spring retainer for RW 
forces. : 28 = Pneumatic shut-off device 


Construction of the “RW” Mechanical Governor 
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The flyweight assembly is fastened on.the camshaft of ‘linkage lever 7, wbigh s fixed to the external contro! 
. the fuel injection pump together with a vibration : lever 22, fits in the slit in fulcrum lever 6. During 
- damper. acceleration the fever advantage of linkage lever 13 to 
When the 4 flyweights 16 swing Suaweres they:push control rod 9 alters via! control lever 22 and linkage © F 
: the sliding sleeve axially via a drive plate 14 and needle _ Point 10 of the linkage lever 7. Between the idle and = - 
roller bearing 15. ee - * maximum speeds the position of the control rod and, 
i SA hence the quantity of fuef injected can be directly. 
» The tensioning lever 25 is swivel-mountéd on a bolt in - selected by the control lever 22. Full:oad delivery is 
the housing. It carries an adjustable bell crank 19, to .¢ adjusted by means of the external stop of the control 
which is attached the governor spring 20, with which the . lever 22 ’ 
nominal speed can be adjusted @ . The upper loopof 
the governor spring is looped « over the adjusting Regulation of the starting fuel pele is speed: - 
shaft 21 and serves to adjust the speed droop® . dependent. 
Apart from this, an adjustable ‘teat spring 18 and an idle ; : . 
auxiliary spring 24 are mounted on the tensioning __ Starting fuel delivery is only possible below idle speed 
lever 25 to adjust the idle speed © . Idle adjustment does _ and takes place when the follower lever engages with the 
not influence the nominal speed. driver 5. 
The movement of the sleeve is transferred to the fulcrum A spring retainer 27 in the tensioning lever 25 ensures 
lever 6 and the control rod 9 of the fuel injection pump. fuel quantity compensation. 


via the swivel lever 13 mounted in the housing. The 


Msp 


Diagramatic view of RW Mechanical Governor 


Fig. 4 Starting.pbsition ; 


Notes to Fig. 4 


@ = Speed droop adjustment 
@ = Nominal speed adjustment 
@ = Idle adjustment 
© = Fulbload adjustment for Rwy 
5 = Driver 
6 = Fulcrum fever +. 
7 = Linkage lever 
8 = Follower tever 
9=Controlrod, * 
10= Linkage point 
1= Helical ‘compression spring 
12 = Sliding sleeve 
13 = Swivel lever 
14 = Drive plate 
16 =/Flyweight 
18 4 Leaf spring 
19 = Bell crank 
20 = Governor spring 
2{ = Adjusting shaft . 
22 = Control lever 
24 = Idle auxiliary spring 
“25 = Tensioning lever eer 
/ 27 = Spring retainer for RW... + 
Driver screw for RWV (not shown} 
28 = Pneumatic shut-off device 


a) 


10 Jee BW Full toad 
—Q) Star 
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The difference be een the RWV and aw governors; ie 


" that on the RWV-Rype the linkage point 10 on the | 


linkage lever 7 is Controlled by a sperie torque cam. 
When accelerating or pushing the contral lever eamie 
the contrél rod fs at once pushed in the “more fuel” 


_ » direction, until follower fever 8 contacts the edge cam 33 


: 
ot 


*(fusl- toad stop} When the control lever or Tinkage lever 7 
‘is pushed further forward then the helical Compression 
spring 11 is co npressed, As speed increases, the compres- 
‘sion on the sp ing decreases. When the desired speed is. 
attained, then the control rod is punted: back and effects 

sspeed regulat on. wae, p 

Fuel qyantit compensation is effected not by means of 

the spting regainer 27 but through the curve on the 

(s -depepdent) edge cam, which is sensed - the 

fojfo ower lever 8.- ‘ 
bos Pr 

__/Phter: Sales Service Note: 7 

” after- sales/service ‘follows normal lines for this series of 

pumps ard governors. Technical workshop 

documentption as well as testing and repair tools will be 
placedrat out disposal. 
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New product . : | 40° 
PE(S) . 


: VDT-1-403/2 En 
Combined Eesuhaie and manifold- rDigesute compensator (ALDA) /7.1978 - 


A Iss : a 


_ . ; F 
: Lacteiver) “* | / : 


”% / 
Technical information sheet VDT-1-403/1 En 4. Combined sien and manifold- 
describes how the diese! fuel-injection pump pressure compensator, (ALDA) 

PE(SY.. MW. . with governor RW .. MW... works. 


; p With pressure-charged gnaines, the tull- load fs. 
As a new variation of this pump combination a ‘ delivery is determined by a changeable i.e. riety 
model has been designed with combined fold-pressure dependent air-charge in the engine 
atmospheric and manifold-pressure compensator. cylinders. In the lower rotationdl-speed range the 

air charge in the engine cylinders, ig less and the 


full-load delivery must be adjusted correspond: 
fae Ee ingly to the reduced air charge. . 


° 
~ - ry * 


ars The ‘ air charge in the Indiyidr'e engindcylindars, 
: a - is dependent, however, not; only on ciré.char: ‘1 


Pe a . pressure but also on’ the respective atmasphe ic 
2 . ieee oes ; pressure. 


| . : \\ ; 
i 18 s ; c _+ Both pressures together deharae: “air seein and - 


~~ “atmospheric. pressure) give the combined (absolute) . 
i. Bt oe ee » . « Pressure... 


ae | 
Fig a news ae 
As can be seen from the diagram (fig. 1), above the 
4 ‘respectiye atmospheric pressure the air is 
compressed by the engine pressure-charger. 


The result Is sic prevailing pressure inthe 
ae | ainyake manifold tecomes the absolute pressure. 


\ - 
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2. The function of the ALDA - ( Whén the control lever is in idle the effect of the 
ALO “control approaches nil. . ° 


The absolute pressure (atmospheric pressure + : ee . : 
charge-@ir pressure) from the intake manifold of _ Wheh the absolute pressure falls the aneroid | 
the engine affects the aneroid capsules of the” capstles change.in-length, i.e. they expand. 
ALDA aneroid box (147). ~ ‘ The correcting linkage is. pressed downwards. 
The template thereby moves around the pivot (A) 
The correcting linkage (120) is positively connected _ intheldiréection a). ; 
to the aneroid capsules. i PS : i: a 
“ ; The linkage lever swings around the pivot (C) in 
The linkage lever (39) of the governor linkage is the difection b,. 8 
connected to the template of the correcting linkage | 
and to the fulcrum tever (6) of the governor linkage This causes the fulcrum lever to move around the 
in such a way that it can move. All movements of pivot (8) in the directionC, te 
the aneroid capsules are therefore transferred.to / ° 
the control rod via the correcting linkage, the The control rod is moved in the direction 
template, the reverse-transfer lever'and the fulcrum ° “less'délivery”. ' ¢ 
lever. \ ; i 
: ; When t e absolute pressure increases (higher air 
The more the control lever (8) is pushed towards ~ and/or Gharge-air pressure) the movement takes ; 
idle, the nearer the bearing point of the linkage place in|the opposite direction. “ 
leverin the template moves towards the pivot (A) / ; a ‘ . 
of the template. : ; s er 


The effect of the ALDA-control decreases the more ! 
the control lever is moved in the idle direction. i 


rs . 
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- : ; ; Boles K’= Pivot ah 


: 4 
: L ! ; eas 8 =Pivotfulcrumlever » ¢ 
eg i [> ++ 4» © = Pivot linkage lever 
{joy oe 6 = Fulcrum fever 
js big 8 = Control lever with setting shaft 
4 YP ge oe 39 = Linkage levet | i ’ 
‘ pl ’ 120 = Correcting linkage . 
i ‘ if e 147 = Aneroid box | 6 4 5 
. iw 9 a eS > 
> Fig.3 Pa \ : 
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Modification to tappet holder 7 a ee AN 
KDEP 1051, aS. _ VDT-1-413/1000 B 
for PE(S) . MW seal iectionplgnps.. ee ef 8 12.1976 


Modification to tappet holder KDEP 1051 

ie are pumps ‘of type PE(S)..MW.. installed i in Mercedes- Beg ™ 

have their connection’ orifice for pump plunger: lubrication situated higher@h 
of this type Because of this, ot least one ise! holder per tool kit must b¢ 
/ meet this variation (see draying). 4 


The front part of the elder diameter 14 mm, must be pee by 3 mm. 


Note ’ 


This is a heat-treated steel part, and a carbide-tipped turning too! must be used. New tappet 
holder KDEP 1051 incorporating this modification will be supplied in future. Be 


S'¢ 
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a FASTENING THe caswae INTERIOR BEARING» . |) *yDT-1-413/105 En _ 
ob 7 ) Sn Pi hae De AORS 
’ : { $ 7% eb ° 


“on PE(g)% 4. MW. $1000. and 


(Supersedes 12.198f edition) 
i a InJection-punps . a 


» In préseht series $ production and in the after-sa gerne fuse is. made of 
‘ hexagons socket: -head cap Screws 2 9140 52 121 i4i th micro- -el eae 4 
EE ye 
ayy aften: sMote of <BPProx , % years micro+ sae screws do not 


SARE ficient safety against coming loose and must, therefore, not. be, 


© Boel 


; say; when repairs ie carried out. eg on a 
ey A 
“ect lf 


bee ‘> 


Procded ass¥ol lows in the case of. fuel- injectioneppnps which must be repaired: 


ae Mad 


"* 


an 1. Use new screw 2 910 141- 199 (hexagon- ‘gocket-head,. praperty.f class. 
é a8. 8) ° . oS i a : eo 
* 2. Coat screw thread with” Loctite isi. 638) 7 gs 


3s “Use USIT seal ring 2 410 113 po" (not a copper seal ring) 


“4, Tightening torque. 
* 9-Tighten the screws on both sides ‘equally. with 5 vin. ; f 
o Maintain a final. tightening torque of 8...10° Nin a 2. 


please purchase the new screws 2 91Q 141 199 in good time. . a 


The screws 2 914 552 121 which you hdve in stock should be Sent with yiranty 
voucher G 20 for ecring to K5/QSG with reference to this Technical Bulletin. 


Please state 0. 400 999 999 as the defective product. 


Geschatisdereich KH Kuncendienst. Kiz-Auertetung / is x 
( ra Ofer Robert Bosch ach Gmat. 0-7 Btuttgart 1. Postfach 60. Printed in the Feders! Repudic of Germany 
Imorine en Republique Fecersie 0 A! ene per Rodent Boesch Gmor. : 


Only tor use within the Bosch orgemzation Not.to be cdmmunicetgd to any thitd party 
fs oes : 


a. 
a» 


PE(S)..P..Ac.. goths eg [rorrtnemen ee eee eee . 40 

with suction-chamber =; Lachhy [ vor » - VDT4400/104 En 

Eoene ee PE Seo ee ac vo ef. 4.1978. 
“ROBO: Draphwagms | : . 


as Se. ; 
_ | of oe er 
In fuel-injection pumps of size P. (formally c. size: 2B) i in engines from, the -Firms. Scania. 
and Volvo,} so- ~called "RO BO- Gas ad are, used partly as ‘suction chamber Besse? - 
dompers. - - eh de “ Ree 
: : we : ae 
‘These ROBQ- Disphragin’ are named in ie aporopibole test-spécification sheets, because 
different test steps have to be carried out with them: 3 Pa : a ee \: 


The ROBO! -Digp pivagr « con now. be ordered like other bosch service arts wit Pert umber cr 


a 


9 401 240 169 Svithout sealing koles ee 
170 with -- ventilation holes. ; 
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6, JAN. 1985 > 2 
New Product «. th. gt tee 40. .46, 58 
UPRATED P-pump ART ypt-1-410/2 En 
PE(S)..P..S7100 (7800) SERIES gore: © 1.1985, 


of 


Economic considerations. and legal regulations have 
led to the constant further development and inprove- 
ment of diesel engines. Low fuel- consumption and. 

~ peduced exhaust emissions can be achieved’ through 
increased accuracy of injection at high peak «pressures. 
This has lead to the development of a new, uprated 
P-pump series. Important design features of the ~ 
PE(S)..P..S 7000 series were able to be incorporated. 
The new series has the designation PE(S)..P..S 7100 
for flat-base-mounted and flange-mounted: pumps and 
PE..P..S 7800 for cradle-mounted pumps. 

_ The following epapanents neye ‘been Amproved or are 

7 new: : F 


Pump housing 
The required higher Stapitity when Sparacing at 
’ higher peak pressures has been achieved. by replacing: 
the continuous, -one-part base closing cover by indi- 
vidual end covers, The screw plugs of the mounting — 
holes for the tappet holders have been. Replaced (as 
in the MW pump ) by capsules. 
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2. Camshaft | 4 
.The drive cone has a diameter of 30 or 35 mm, depane 
dtng on load. The movable bearing at the drive end 
is_a cytindrical-roller bearing while a self- saligning 
_roller bearing is used as a! ee bearing at the 

< governor end. The intermediate bearing!is made of © 

* Steel and is provided on ‘its bearin surface with a 
“tin-bronze lafer. : : 


3. Roller tappets. \ 
The tappet roller is now one-part, ite. the bushing 
“between roller and roller stud has been eliminated. 
-The previous lobe of ‘the roller- tappet shell for 
holding the plunger base has also been eliminated. 

To increase the resistance to wear, a \tappet plate 

has been installed between roller- -tappet shell and” 
plunger base. | ee 


woos 


Operating principle’, ee colt. 
ue to the new design of the bearings*® of the camshaft, % 


the projéction and longitudinal play of ‘the camshaft . 
‘result through the ’spe@ified use of the appropriate 
parts. For this reason, it is not necessary to 

measure and set the projection and longitudinal play 

of the-camshaft. The considerably. Stronger camShaft 

thas a double cam of 6.5 mm lift for ‘driving: a sliding: 2 
_ tappet supply pump. aaa Fl 
The tappet roller has a spherical beabing Sucface on 

-its puter diameter. . cee 
“The flange element istone- part; it. as the” cals as , 
the element in ..S 7000. yy \ ale 

The repair af the pump +s described in.a nel, repair 
manual. 5 - 
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End cover for tappet hol¥er 


bearing | a 
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Governor-end self-aligning 
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1. General : ‘ _ | - | 


»% 
8 


‘Basch PF fuel-injection pumps inject fuel into the ae 
combustion chambers of diesel engines. under the Bee 
following conditions: a PER 


1. in precisely métered quantities sccording. to my 

- engine load, : | ae | 
2. at the correct time, | a re ey Gee ae 
3.\ for a precisely. specified eee of ene ree 
4. ina manner’ adapted to the CS OUBUS TON ie ees, 


a 


iS - 
-F> ~ 


—_— 


A complete Bosch fuel- - injection system for. diesel” 
engines with a PF fuel-injection. pump also includes: 
fuel filter as well as nozzle-and-holder assemblies. 
PF fuel-injection;,pumps do not have a built-in camshaft | 
like the PE type,,and, for this reason, th 4 ngine 
designer must provide a drive. for ale p nger-and-. 


barrel assembly. ee a ee ee a 
tS abe, ; teed gad 
i ee PN ee ig 
econ Sut, te t eee 
’ Ma . F ¢ /t cel a 
, - F ne gn os an a 
fag ‘ “ eee 
es ae \ 3 


: Section ‘drawing of PF.A\Z 


Fuel et i | Bees 

Fuel-injection tubing 8 using... 
Delivery;vaJve holder — Teeve oe oe 
Delivery-valve assembly 10. ontrol arm 2) 
Cylinder” = ANN sleeve 
Control rod — “PTunger return spring... - 


‘Retainer:  -- 


o : - 8 “ 
La cree ee 
Cota ed 
a oe 


a! 
es: : : " 


~~ the botto 


2.2 Uprated PF pump series fh 
oor ed Ae nl J x : 


The uprated’ PF pump series has been designed for 
heavier duty with peak injection pressures up to 
1000 bar. It includes the pump-sizes C, £V, W, D 
and E. . . a ‘op 
In terms of basic construction on ps correspond | 
to the well-known Bosch PF pumps, but they have a : 
heavier-duty ' \housing and, irrespective. of pump size, 
a 4-hole fastening Flange 36 3s to be able to take _ 

the higher tappet forces, The barrel-and-valve ° 

assembly has been re-designed in order to keep the - 
high peak injeation pressures safely under control. 
The high-pressure séaling points on the barrel- -and- 73 
valve assembly aré lapped. The barrel-and-valve is 
assembly is, joined to the pump housing by a flange : 
with 4 (in the case of the PF 1 E.. with 6)/Screws. 


_ The ps on\ the delivery-valve assembly“ i 


in-ad da Reais as a ‘filler ieee 


the delivery- value 


oy 


sey =4 


_ 


mere 
as ee Ory 


ae 3 


eakage-fuel return line 


pring seat 
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Section drawing of PF 
unger return spring 


Tunger control arm 
appet. sleeve 


ontrol sleeve 
etainer 


2.3 Injection timing “4 . 
1. For fuel-jnjection pumps with adjustment window: . 


a) Set engine piston on compression stroke to the 
specified number of. degrees before TDC (according 
‘to adjustment mark on engine or as specified by - 
engine manufacturer). 

b) Cam, tappet and pump plunger must be positioned with 
respect to one another such that, with the engine be 
piston in the position: given in a), the markings on — 
the adjustment window and on the tappet | sleeve are 
in alignment. a 
In addition, the marking on . the tappet sleeve must “ee : 
visible in the adjustment window both at Bump Fei 
plunger ToC and BDC... 2 “ me hate 


ae For fuel - ~4njection pumpswithout ‘adjustment window: 


The BDC fitting dimension: which is given on the . 
fastening flange or on the nameplate states the 
distance between the underside of the tappet sleeve | 
(or the bottom edge of the roller tappet in the case 
of PFR pumps) and the flange: seating surface - this.) 73” 
applies with the pump installed and with the drive 
element (cam, tappet, eccentric etc.) in the BDC 
position. The tolerance given ‘for the fitting ie 
dimension is composed of the tolerafices for the fuel- 
injection pump, the drive element and the engine. , 
housing, and must be observed under all circumstances. 
In the case of PF pumps, precise observance of the | 
fitting dimension is made ce by an adjustable 
tappet screw. In the case of PFR pumps (with: roller . 
tappet) slight dimensional seviat rans are eliminated 

- by means of shims. . a 


0 


t= Gay] 302 


33 Tous 
High- pressure tester -, i 7 (im preparation) 
for testing delivery*valve assembly i. a 


y 


Spring scales 

for testing ecsuse itd mre of control 

0.2- 1.2 kgf "2 ., a yf -- KDAW 9991 
4.5 - 5.0 kgf . 7 ) a oe KDAW 99920 os 


Test equipment ee a) thy, tes. Ssee5. ue 
Testing devices . oe = see 5. z> 


Torque wrench | “i. Gommenctally” 
: See Teavailable ae 


te) 


Be 
; 


4, Test dimensions 
4.1 BDC dimension 


The BDC dimension is ‘measured ' from the seating.surface _ 
of the tappet sleeve to the flange seating surface. ¥ 
These dimensions are given on the pump nameplate. aie: 
However, any deviations as well as the product spec~ 
ifications must be taken into consideration. | ee 
| This applies in particular to the installation of the~ 
pump in the engine. Installation Jin the testing-- 
device is described in Section. 6. ee 


a 


BOC dimensions 


Pump size 
* Sd 


ae 2 rea test on deliver -valve assembly 


GF * Connect fuel- siniection tubing to delivery- “aie holdér 
-and bring to specified pressure after repeated © ..4, 
bleeding (until no more air bubbles«escape).. ee ae 
Observe pressuge en ellis eee times given must be. 
kept to. as ; 


a 
ea 


Old mode] as in Fig. 4: << oe 
1000-990 kgf /cn? = at least a sec. : 

or Ae a 
280- 970 DoF r\s at Teast 10 sec. 


New model as in Fig. 83 


oy 
a oh 


1200-1190 kgf/cmg =,at least 10 sec. 

or 2 

1177-1167 bar = at least 10 sec. 
If increased pressure is ‘speci tied, this is. given; in 
"remarks". column of test specifications... fi 
The ,high- pressure’ testér for the delivery- -valve / “| 
assemblies is: oon prepared. py K7/VKF. 


| 
Water trap 
Pressure reg 
Pressure gauge 
Fuel- ~inje tion pump 
O11 bath’ | 
= Compressed-air connection 


4.3 Leak’ test on suction _galléry 


Test iene 1.5-1.6 bar — , . 
Connect compressed- air line to fuel. inlets Immerse . 
pump in test liquid and apply test pressure. 


After the’ tappet chamber has filled with test fluid, 
/n0 more air bubbles must. escape. 


° 


vf 


$ 


& 


4.4 Inlet pressure for fuel delivery :test 


Test pressure 1.0 bar 


J 


Set at test berich pressure regulator. _ 


The following spring scales may be used or meastrng 
the adjusting force: 

KDAW 9991 - 0.2-1.2 kgf* effective range 7 

KDAW 9992 - 1.5-5.0 kgf* effective range —S 

The control ‘rod must move freely. Maximum adjusting 

force according to table below after the control rod 

has previously been wetted with calibrating oil: 


Max imum’, adjusting force of control rod in gf* 


*| ae 


1000-gf = 10N i 4 ee i 


Use torque wrench for Ecrews and nuts 


given in the table. 


eit 
>! 


\ 
i 
* ae 
; Soba 
: i 
4 


1-4441 $02 


Tightening Pump size 


torque in - faa ee | 
ame Mn a 


Union nut’ : 60+20] 60+20 )100+20 |100+20 | 
on fuel- — ‘e Po 

injection a e 
tubing © -_ | 


45+ 5|70+101100+10 [100+10 [130+10 | 


[cap nut [oor sf - | = [7 = | - [i ~ | 


Protective| 10. | | 

cap for “ | a 

_control aot a 

rod - ny mes vee ae f 
30+ 5/40+ 5/40+.:5] 20+ 5] 20+ 5] & 

inlet/ | even 9 

flange | Ue a 

mounting oo tee 


Bleeder 40+1 
screw 


0 


Tightening torque values for delivery-valve holder 
(No. 8) in the case of older pumps 


Tightening torque = 8 Nmi . 3 
ae io 1204300 
250 -0- 250-0- 200450 - 
450-0- 450-0- 450450 
PF..D =| 550-0 - 550-0. 

1000 - 0 - 1000 - 0 - 1000+50) 
- 500450". ° 
500 - 0- 500-0 - 400+50) 


_ la VONm Ae 1 kgfim- 


=o i} aA | 
Y 


. The sequence of figures signifigs: tightening, eo 
j,- loosening, tightening, loosering and tightening with 
AWA’ permissible tolerance, oo” , - | 


as 


5 
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5. Test equipment and testing devices” 
5.1 Test equipment - . 


Fuel-injection |Nozzle- -holder 
-|assembTy 
complete @) 
WPP,123.. 
Inlet pressure | Opening -. |Microfiche 
é 1.0 kgf/cm? S4):| ‘pressure — WP 450... 
Length in mm ae “1175 kgf/cm? @] 4 


1680 750 027 0631 443 022 | (681 443 021. 
EFEP 198/16 EFEP 215 C | EFEP 216 A 
8x.2 x 1500 


0681 343 0057 

EFEP 217 A ©) 

0681 343, 005 0681 483. 016 bt 

EFEP217A G) | EFEP 218° ee BR 
10x 2.5 x 1500 vie p- 
1680 750 038 0681 343 005 |. 0681 443 016% 
EFRR4O0 Y 12 2 |EFEP 217A G). | EFEP 218 ‘| 
1680 750 039 {0681 343 05 © 
EFRR 40 Y 13 2° FER, 217.8 © 
10x 2.5 x 1500 Ee i, 


\. 


1680 750 038 0 681 343°D0S | 0681 443 016°. 
217 EFEQR 218, 


A ©) ee 
ae 343 005 | 068) 443 016 
A (5) 


EFEP 217 | EFEP 2148 


10x 2.5 x 1500 


1680 750 039 0681 343 005 | 0681-443 O16 | 127/10.. 
EFRR4O Y 13 Z |EFEP217 A © | EFEP 218 ‘ 
10x 2.5 x 1500° . fo FASO LG, 


Oe * 
ae 


This test equipment is valid for the tast specifications on microfiche 
WP450 L 1... 19 

In some cases, delivery-valve holder’ of uprated types CV, ov and w has 
larder connection thredd - sO use appropriate fuel-injection ‘tubing. a4 
Nozzle-holder assembly complete means including calibrating- nozale, ae 
helical spring, tnlet connector .and spray damper. 
Corresponds to 1.0 bar or 171.6 bar. yee 
Nozzle-holder assembly EFEP 217 A without edge- type filter 


Upon special order from Workshop Equipment Divi hee 
3 Peiakes - 


1- W441 802 


5.2 Testing devices 
5.2.1 Clamping and driving device 


4 


. 


Use for | Designation and ree, Remarks *  / | 
pump type ! features cee 7 a : 
: _ Clamping and om 
Clamping support 1688 030 “025 ? reare Ef 8287 C/1 
Clamp ing bracket 1" 1688 oe scale EF 8287 C/2 
ue 
p42 a 


ate, and 
ate, device 


Clamping support 1 688 /030 oa 


1 No longer in delivery Programme. 
i Also used for other pumps . 


a, 
n 


a : A agli eos 
5.2.2 Clamping and driving devices, Spec aly ersions 


Use for Designation and ! 
pump type features 

Clamping and oe \ 
Peds driving device 


vf ) iy 
eae i wo 19. | Form ice 
rata 
antag aeniek: EG formerly EFEP‘TS3 B 3 


5.2.3 Graduates 
Additional graduate holder mater uate 


1688 130 062 
1688 130 063 


v7 4 7 
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6. Installation. ae \ 
eee. a eae : ee Nhe 
6.1 Preliminary check ‘ ~ ee ef ig SB 3, 
In the case of. pumps with adiusfabnt-wiedow, carefully : 
press in the’ tappet- ve until the plunger comes:up 
against the valvé or the plunger control arm. a ae 
In this position, the-itarking on the tappet \ | 
sleeve must not be visible in’ the window on the pump, 
housing. (Arrow) 5, ‘ | le wef 
Drop tappet sleeve into bottom-most position. The f 
marking must once again not be visible. | 


id ‘ 


o“ 
i wo 


a . 


: 
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6.2 Installation - BDC position 


After installation; =the. marking (Figure 10) must 
become visible by turning over the. camshaft by hand 
into_the BDC position. 

This heck must also be carried out on, pumps. without 
marking or adjustment window in order to protect both 
ge pump and the testing device. m, 6 


ov] 


| 
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6.3 Installation - TDC position 


After installation, the markings (Figure 11) must 
become visible by ee over, ‘the. camshaft by” hand ° 
into the TOC position. 

This check must also becaniied out on pumps without 
marking or adjustment window in.order to protect. both: 
the pump and the testing device. 


¢ 


7. Testing the start of pump delivery | 


Clamp pump with testing device o teste bench. Connect 
inlet line and fuel-injection tu Ng. » 
Bleed pump, moving control rod backwards and forwards 
repeatedly. Increase inlet pressure (high pressure ) ; 
until the calibrating oi] escaping from the open \_ 
overflow pipe of the calibrating nozzle- holder assembly 
is free of bubbles. . a 

e Y 
7.1 Testing the plunger lift to start. of pump delivery* 


$ 
“With the control rod in ‘the centre position, turn ae 


camshaft starting from/BDC until start of pump delivery: 
The start of pump delivery is reached when the | | 
calibrating oi] changes over from flowing to dripping 
out of the nozzle- hol der assembly overflow pipe. es 


7.2 Testing the plunder lift to end of pump delivery* 


Turn camshaft starting from BDC through start Pe pits 
delivery to end of pump delivery. The end of pump 
delivery is reached when the calibrating oil ¢ nges 
over from dripping to flowing out of the overt Ow pipe. 


*If given on the test-specification sheet Ao 


Marking* 


os 


In the start or end of pump aie cana (this. | 
is given on microfiche WP.450.. together with me eee 
corresponding control-rod travel), the marking | 
on the tappet sleeve is taken as the basis for 

marking both sides of the window, or for erection. 
the old valid window markings (Fig. 12, arrow). 


«If ‘marking Gt the start of pump; delivery is required] 
the markings can be transferred /from the markings on 
the adjustment window. | : 


8. Fuel_delivery 
8.1. Adjustment point. 7 ena : 
aie eran “¥ z ae 
Close averticw and: set specvigd inet, Pressure * 
(low pressure). ; | . | 
Set pump to specified speed and “Fix stated control : 
nog travel using suite eee a N : - 
- 
tieasure fuel delivery. Af necessary, move cong 01 rod . 
until “specified fuel delivery is obtained. In@&his 
position, fasten the pointer and set to the specified 
_ contro}- ~ rod travel (Fig. 13). If. necessary,. Place 
washers unger: the pointer. r gpa aa Mg  coN 


9 “ane 


t- 444802 | 


With the contra rod in the stop position, the pointers 
must not deviate more than +2.0.mm (for Z = 41.0 le 
from the zero position -on the scale. 


8.2 Fuel-delivery characteristics 


Measure remaining measuging points. according to 
microfiche WP 450... They must lie within ae 
peewee tolerances. 


“ 


8. 3 Unc lamp ing the pump 


Check the tightening torques. according to Fig: 71-3 
‘insofar as any screws or nuts were loosened. again 
during the test. : ‘ 


°o 


Apply Sealing varnish at those oe ahere such 
Maleiet was recognizable when the pump was, eee 


